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SI TE

MARSHALL LANDFI LL
BOULDER CQOUNTY, COLORADC

#DR
DOCUMENTS REVI EVEED

I AM BASI NG My DECI SI ON PRI MARI LY ON THE FOLLOWN NG DOCUMENTS
DESCRI BI NG THE ANALYSI S OF THE COST AND EFFECTI VENESS OF REMEDI AL
ALTERNATI VES FOR THE MARSHALL LANDFI LL:

- MARSHALL LANDFILL REMEDI AL | NVESTI GATI ON, JANUARY 1985, PREPARED
BY LANDFI LL, INC., A RESPONSI BLE PARTY.

- MARSHALL LANDFILL FEASI BI LI TY STUDY, PREPARED BY LANDFI LL, INC.,
A RESPONS| BLE PARTY.

- TASK I: INITIAL SCREENI NG OF REMEDI AL TECHNOLOG ES AND
DEVELCPMENT OF ALTERNATI VES, JULY 1985.

- TASK I'1: DETAI LED EVALUATI ON OF REMEDI AL ALTERNATI VES, MAY
1986.

- FINAL RESPONS| VENESS SUMMARY FOR MARSHALL LANDFILL SITE, APRIL
1986, PREPARED FOR EPA REG ON VI || BY CAMP, DRESSER & MCKEE
( ATTACHED) .

- MEMORANDUM DATED JUNE 16, 1986, FROM JAMES BAKER TO LI Z EVANS
PERTAI NING TO A TOXI COLOG CAL EVALUATI ON OF THE MARSHALL
FEASI BI LI TY STUDY.

- MEMORANDUM DATED JUNE 12, 1986, FROM ACTI NG DI RECTCR, OFFI CE COF
HEALTH ASSESSMENT, AGENCY FOR TOXI C SUBSTANCES AND DI SEASE
REQ STRY, DEPARTMENT OF HEALTH AND HUVAN SERVI CES, TO M CHAEL
A. MCGEEH N, PUBLI C HEALTH ADVI SOR, EPA REGON VI 11,
PERTAI NING TO A HEALTH ASSESSMENT OF THE MARSHALL LANDFI LL.

- DRAFT RI SK ASSESSMENT, MARSHALL LANDFILL, AUGUST 1985, PREPARED
FOR EPA REG ON VI I BY PRC ENA NEERI NG

- REPORT OF SAMPLI NG ACTIVI TI ES AT THE DEEP WELL ADJACENT TO
MARSHALL LANDFI LL, OCTOBER 1984, PREPARED FCR EPA REG ON V111
BY ECOLOGY AND ENVI RONMENT.

- NATIONAL O L AND HAZARDOUS SUBSTANCES PCLLUTI ON CONTI NGENCY PLAN,
40 CFR PART 300.

- SUMVARY COF REMEDI AL ALTERNATI VE SELECTION, EPA REGON VI 1 1,
SEPTEMBER 15, 1986 (ATTACHED).

#DE
DECLARATI ONS



CONSI STENT W TH THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE,
COVPENSATI ON, AND LI ABILITY ACT OF 1980 (CERCLA), 42 U.S.C. SECTI ON 9601
ET SEQ, AND THE NATI ONAL CONTI NGENCY PLAN (40 C.F. R PART 300), | HAVE
DETERM NED THAT THE SELECTED REMEDY AT THE MARSHALL LANDFILL IS
COST- EFFECTI VE AND CONSI STENT W TH A PERVANENT REMEDY THAT PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT. THE
STATE OF COLCRADO HAS BEEN CONSULTED AND AGREES W TH THE APPROVED
REMEDY. | N ADDI TION, THE ACTI ON WLL REQU RE FUTURE OPERATI ON AND
MAI NTENANCE ACTI VI TI ES TO ENSURE THE CONTI NUED EFFECTI VENESS OF THE
REMEDY. THESE ACTI VI TIES WLL BE CONSI DERED PART OF THE APPROVED
ACTI ON.  EPA HAS NOT REACHED AGREEMENT W TH THE RESPONSI BLE PARTI ES AT
THE SI TE TO | MPLEMENT THE SELECTED REMEDY.

POTENTI AL CFF- SI TE SOURCES OF CONTAM NATI ON W LL BE MONI TORED.
SUBSEQUENT RESPONSE ACTI ON W LL BE CONSI DERED | F THE MONI TORI NG SHOAS
CONTAM NATI ON ABOVE THE CLEAN- UP CRI TERI A

I ALSO HAVE DETERM NED THAT THE ACTI ON BEI NG TAKEN | S A
COST- EFFECTI VE ALTERNATI VE WHEN COMPARED TO THE OTHER REMEDI AL OPTI ONS
REVI EVED.

JOHN G WELLES SEPTEMBER 26, 1986
REG ONAL ADM NI STRATOR DATE

EPA REGON VI 11

ATTACHVENTS.

SUMVARY COF REMEDI AL ALTERNATI VE SELECTI ON

MARSHALL LANDFI LL
BOULDER COUNTY, COLORADO

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

MARSHALL LANDFILL 1S I N THE WESTERN QUADRANT OF SECTI ON 23, TOMSHI P
1S, RANCGE 70W I N BOULDER COUNTY, COLORADO (FIGURES 1 AND 2).
ALTHOUGH THE ORI G NAL MARSHALL LANDFI LL DESI GNATI ON SPANNED

THE ENTI RE NORTH HALF OF SECTI ON 23 (320 ACRES), ONLY 80- ACRES IN
THE WESTERN PORTI ON OF THE DESI GNATI ON VEERE | NTENSI VELY

LANDFI LLED. TH'S 80- ACRE PORTION IS CALLED THE "I NACTI VE SI TE".

AN ADDI TI ONAL 80- ACRES WERE ADDED TO THE LANDFI LL IN 1974. TH' S
AREA | S I N THE WESTERN HALF OF THE SCQUTHWEST QUADRANT OF SECTI ON

23, DI RECTLY SQUTH OF THE 80- ACRE | NACTIVE SITE. THE LAND ADDED

IN 1974 IS STILL BEI NG LANDFI LLED AND | S CALLED THE "ACTI VE

SITE'. TOGETHER THESE TWD PARCELS COWPRI SE THE 160- ACRE SI TE

WH CH HAS BEEN THE FOCUS OF THE REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY.

BOTH THE ACTI VE AND | NACTI VE LANDFI LLS WERE DESI GNATED COUNTY

LANDFI LLS UNDER PRI VATE OPERATI ON. THE VAR QUS OPERATCRS AT THE

SI TE ARE DI SCUSSED I N THE FOLLON NG SECTION, SITE H STCRY.

PROPERTY | NTEREST AT THE SITE IS DI SCUSSED | N THE ENFORCEMENT SECTI ON

THE | NACTI VE LANDFI LL 1S I N CONDREY DRAI NAGE WHI CH CONVEYS
SURFACE WATER FROM CONDREY RESERVAO R NO. 2 TO SCQUTH BOULDER
CREEK. COVWMUNITY DITCH IS ALSO W THI N THE DRAI NAGE AND CONVEYS
POTABLE WATER AT VARI QUS TI MES CF THE YEAR FROM MARSHALL LAKE TO
THE G TY OF LOU SVI LLE AND | RRI GATI ON WATER FOR THE FARMERS
RESERVA R AND | RRI GATI ON COVPANY.  ADDI TI ONALLY, TWO SMALL
LAGOONS, DUG BY BOULDER COUNTY IN AN ATTEMPT TO COLLECT AND
CONTAI N LANDFI LL LEACHATE, ARE ON THE | NACTI VE 80- ACRES.



W TH THREE EXCEPTI ONS, THE AREA SURROUNDI NG MARSHALL LANDFILL IS
USED PRI MARI LY FOR LI VESTOCK GRAZING  THESE EXCEPTIONS ARE: 1) A
STORACGE FACI LITY FOR THE NATI ONAL CENTER FOR ATMOSPHERI C

RESEARCH ADJACENT TO THE SI TE ON THE EAST S| DE OF SOUTH 66TH
STREET; 2) MARSHALL LAKE, AN | RRI GATI ON AND MUNI Cl PAL DRI NKI NG
WATER RESERVO R, TO THE WEST; AND 3) A SVALL NON- FOOD WAREHOUSE
BUI LDI NG TO THE NORTHEAST THAT HAS BEEN LEASED FOR A VARI ETY CF
STORACGE USES.

THE MAJOR POPULATI ON CENTERS SURRCUNDI NG THE SI TE | NCLUDE THE
TOMN OF MARSHALL (1.5 M LES WEST), THE TOM OF SUPERI CR (2 M LES
EAST), THE G TY OF BOULDER (3 M LES NORTHWEST), AND THE A TY CF
LOU SVI LLE (3.5 M LES NORTHEAST). THE AREA WTHIN A ONE M LE
RADIUS OF THE SI TE | S SPARSELY POPULATED.

#SH
SI TE H STCRY

LANDFI LL CPERATI ONS BEGAN AT THE MARSHALL SI TE I N 1965. THE

RI CHLAND COVPANY OF COLORADO SPRI NGS LEASED THE PROPERTY FROM THE
CONDREY CORPCRATI ON, AND UNDER CONTRACT W TH THE CQUNTY COW SSI ONERS
CONDUCTED THE FI RST OFFI CI AL SOLI D WASTE NMANAGEMENT COPERATI ON

FROM 1965 TO 1969. THE OPERATI ONS SPECI FI ED BY THE CONTRACT

WERE THE COWPOSTI NG OF SCLI D WASTE. HOWEVER, THE COVPANY

CONTI NUOUSLY LOST MONEY RESULTING I N A POORLY RUN CPERATI ON W TH
RELATI VELY LI TTLE ACTUAL COWVPOSTI NG CONDUCTED DURI NG THI' S PERI CD
(LESS THAN 20% THE BALANCE LANDFILLED). I N 1969, SALVACE INC. OF
ST. LOQU S PURCHASED THE OPERATI ON FROM RI CHLAND FOR THE EXPRESS
PURPOSE OF LANDFI LLI NG AND SOON THEREAFTER ENTERED | NTO A

JO NT VENTURE W TH LOCAL | NVESTORS AND WAS RENAMED URBAN WASTE
RESOURCES (UWR). UWR OPERATED THE NOW | NACTI VE LANDFI LL FROM

1970 TO 1974 UNDER CERTI FI CATI ON BY BOULDER CQUNTY. I N 1974, WR
I'N CONJUNCTI ON W TH MESA SAND AND GRAVEL EXPANDED THE OPERATI ON TO
THE SQUTH AND ABANDONED THE NOW "I NACTI VE' LANDFILL. THE COVBI NED
SAND AND GRAVEL EXCAVATI ON AND LANDFI LLI NG TO THE SQUTH WAS
OPERATED UNDER A SPECI AL USE PERM T FOR WH CH THE FI RST CPERATI ONS
AND MONI TORI NG PLAN WAS DEVELCPED. I N 1975, LANDFILL INC. (LI) A
WHOLLY- OANED SUBSI DI ARY OF BROM NG FERRI S | NDUSTRI ES (BFI), PURCHASED
THE CPERATI ON AND HAS OPERATED THE LANDFI LL EVER SI NCE.

THE | NACTI VE LANDFI LL ACCEPTED UNSTABI LI ZED SEWAGE SLUDGE AND

MANY UNI DENTI FI ED AND POTENTI ALLY HAZARDOUS WASTES DURI NG I TS

OPERATI ON FROM 1965-1974. PRI OR TO 1970, THESE WASTES ALSO VERE

DI SPOSED | N CONDREY DRAI NAGE ON THE EAST SI DE OF SOUTH 66TH ST.

BETWEEN COMMUNI TY DI TCH AND COADREY DRAI NAGE.  SEPTI C WASTES AND

POSSI BLY LI QUI D | NDUSTRI AL WASTES ALSO WERE DI SPOCSED | N THE NOW

CLOSED SEPTI C PONDS LOCATED EAST OF SOUTH 66TH ST. AND SOQUTH OF

COWUNI TY DI TCH.  THE SEPTI C PONDS WERE OPERATED BY THE LANDFI LL OPERATCR

SINCE 1974, THE ACTI VE LANDFI LL HAS ACCEPTED SEWAGE SLUDGE AND
MUNI CI PAL WASTE. | NDUSTRI AL WASTE MAY HAVE BEEN ACCEPTED DURI NG
I TS EARLY YEARS OF OPERATI ON.

I NVESTI GATI ONS BY EPA, THE STATE, AND THE COUNTY HAVE SHOWN

EXTENSI VE CONTAM NATI ON AT THE MARSHALL LANDFILL. AS SHOM IN
TABLE 1, SAMPLI NG AND ANALYSI S OF SEEPS, THE LEACHATE COLLECTI ON
LAGOONS, A FRENCH DRAI N ALONG A SEGVENT OF THE WESTERN BOUNDARY, AND
ALLUVI AL GROUND- WATER MONI TORI NG VELLS W THI N AND ADJACENT TO

THE 160- ACRE SI TE | NDI CATE CONTAM NATI ON | N THE ALLUVI AL AQUI FER

THI' S CONTAM NATI ON | NCLUDES NUMERCQUS VOLATI LE ORGANI CS AND HEAVY
METALS. THE REMEDI AL | NVESTI GATI ON, CONDUCTED BY LI ALSO | NDI CATES
TRACE ORGANI C CONTAM NATI ON I N THE LARAM E- FOXHI LLS AQUI FER, A



BEDROCK AQUI FER BENEATH THE SITE. SURFACE WATER ON THE
SITE, I N CONMREY RESERVO R AND THE LEACHATE LAGOONS | S CONTAM NATED
W TH HEAVY METALS AND ORGANI CS ( SEE TABLE 1).

PRI OR TO 1978, COUNTY | NSPECTORS OBSERVED LANDFI LL LEACHATE SEEPI NG
INTO COMUNI TY DI TCH. I N 1978, THE BOULDER COUNTY COWM SSI ONERS
ESTABLI SHED A "SI NKI NG FUND' THRQUGH A RATE | NCREASE AT

THE LANDFI LL TO FI NANCE CLEAN-UP AT THE LANDFILL. THIS FUND IS
STILL I N PLACE.

IN JULY 1982, EPA PROPCSED MARSHALL LANDFI LL FOR I NCLUSI ON ON THE
NATI ONAL PRICRI TIES LI ST (NPL). AT THE TI ME OF THE PROPCSED
LISTING THE SI TE WAS THE STATE OF COLOCRADO S H GHEST PRICRI TY
FOR REMEDI ATI ON UNDER CERCLA. I N SEPTEMBER 1983, MARSHALL

LANDFI LL WAS | NCLUDED ON THE FI RST NPL. THE HAZARD RANKI NG
SYSTEM (HRS) SCORE FOR THE SI TE WHEN LI STED WAS 46. 52.

SUBSEQUENTLY, TWD ACTI ONS VERE TAKEN TO I NI TI ATE REMEDI ATI ON AT
THE SITE FIRST, INMD-1983, LI, BOULDER COUNTY, THE COLCRADO
DEPARTMENT OF HEALTH (CDH), THE A TY OF LOU SVI LLE, AND THE
FARMERS RESERVO R AND | RRI GATI ON COMPANY S| GNED A COOPERATI VE
AGREEMENT.  THE COOPERATI VE AGREEMENT WAS ENTERED | NTO PURSUANT
TO BEG NNI NG NEGOTI ATI ONS W TH EPA FOR THE RI/FS AND ALSO A CDH
NOTI CE OF VI OLATI ON | SSUED TO LI UNDER AUTHORI TY OF THE STATE
SOLI D WASTE DI SPCSAL SI TES AND FACI LI TIES ACT, TITLE 30-20, PART
1, CRS. 1973 (AS AMENDED). LI AGREED TO | MPLEMENT REMEDI AL
MEASURES TO PROTECT COVMUNI TY DI TCH WATER AND CONDUCT A REMEDI AL
I NVESTI GATI ON AND FEASI BI LI TY STUDY (RI/FS). COMWUNITY DI TCH WAS
TO BE PROTECTED BY | NSTALLATI ON OF A 60-1 NCH PI PELI NE TO CONVEY
THE WATER FROM MARSHALL LAKE ACRCSS THE | NACTI VE LANDFI LL.

SECOND, | N OCTCBER 1983 EPA | SSUED A UN LATERAL CERCLA 106 ORDER
TO LI WHEN NEGOTI ATI ONS BRCKE DOM. THE ORDER REQUI RED LI TO

I NSTALL THE COWUNITY DI TCH PI PELINE BY APRIL 1, 1984, AND TO
SUBM T TO EPA ALL DATA GENERATED AND ALL REPCRTS PREPARED PURSUANT
TO THE COOPERATI VE AGREEMENT.

#CSS
CURRENT SI TE STATUS

RESULTS OF THE REMEDI AL | NVESTI GATI ON
SEVERAL REPORTS PREPARED PURSUANT TO THE COCPERATI VE AGREEMENT
COWRI SE THE REMEDI AL | NVESTI GATION FOR THE SITE. THE REPORTS ARE:

TASK 1: EVALUATI ON OF WATER QUALI TY AND WATER QUALI TY
MONI TORI NG AT THE BOULDER LANDFI LL, BOULDER,
COLORADO, APRIL 1983.

TASK 2: GEOLOGJ C AND HYDROLOG C DATA COLLECTI ON AT THE
BOULDER LANDFI LL, BOULDER, COLORADO, NOVEMBER 1983.

TASK 2: ADDENDUM  RESULTS CF ADDI TI ONAL FI ELD AND
LABCRATCRY | NVESTI GATI ONS CONDUCTED APRI L- AUGUST 1984.

TASK 3: SI TE CHARACTERI ZATI ON AND CONTAM NANT M GRATI ON
REPORT FOR THE ACTI VE BOULDER AND | NACTI VE MARSHALL
LANDFI LLS, BCQULDER COUNTY, COLORADO, DECEMBER 1983.

TASK 3: ADDENDUM  RESPONSES TO COMVENTS AND EVALUATI ON CF
1984 FI ELD AND LABORATORY RESULTS, JANUARY 1985.

I'N ADDI TI ON, QUARTERLY MONI TORI NG DATA CCOLLECTED OVER A PERI CD COF
1 1/2 YEARS WERE PART OF THE REMEDI AL | NVESTI GATI O\

SI TE GEQLOGY AND HYDROLOGY



THI'S SECTION | S THE SI TE CONDI TI ONS SUMVARY OF THE FS PREPARED BY
LANDFI LL, I NC

THE MARSHALL LANDFILL I'S BETWEEN THE CREST OF LAKE MESA AND A

SVALL BEDROCK RI DGE ALONG THE NORTH SI DE OF MARSHALL LAKE ( SEE

FIGURE 1). LAKE MESA | S A BROAD, UPLAND PEDI MENT SURFACE, CONSI STI NG
OF A GRAVEL CAPPED BEDROCK ERCSI ONAL SURFACE ALONG THE

CREST, A SERIES OF COLLUVI AL AND TERRACE DEPCSI TS ALONG THE

FLANKS, AND COLLUVI AL AND WEATHERED SO L ALONG CONDREY DRAI NAGE
REFUSE | N THE ACTI VE LANDFI LL WAS PLACED ACRCSS THE TOP COF LAKE

MESA. REFUSE WTH N THE | NACTI VE LANDFI LL WAS PLACED ALONG THE
BEDROCK SLCPE NORTH OF COADREY DRAI NAGE, DOAN | NTO CONDREY DRAI NAGE,
AND UP ALONG THE FLANK COF LAKE MESA

THE BEDROCK GECLOGY OF THE AREA CONSI STS OF A FAULTED SEQUENCE OF
LARAM E FOUNDATI ON AND FOX H LLS SANDSTONE. THE CONTI NUI TY OF
THE BEDROCK FORMATI ONS | N TH' S AREA HAS BEEN SEVERELY DI SRUPTED
BY A SERI ES OF NORTHEAST- TRENDI NG, H GH ANGLE NORMAL AND REVERSE
FAULTS. THE MOST PROM NENT OF THESE |'S THE CROAN DAVI DSON MESA
FAULT WH CH BI SECTS THE | NACTI VE LANDFI LL, DI VI DI NG THE LANDFI LL
AREA | NTO TWD DI STINCT TRACTS. THE FI RST TRACT, LOCATED NORTH OF
THE FAULT AND CONSI STING OF THE NORTHERN PORTI ON OF THE | NACTI VE
LANDFI LL, 1S | NTERPRETED TO BE UNDERLAI N BY A THI CK SEQUENCE OF
LARAM E SHALE. THE SECOND FAULT BLOCK, WH CH CONSI STS OF THE
SOUTHERN AND CENTRAL PORTI ON OF THE | NACTI VE LANDFI LL AND THE
ENTI RE ACTI VE LANDFI LL AREA, |'S | NTERPRETED TO BE UP- THROM
RELATI VE TO THE NORTHERN FAULT BLOCK AND TO BE UNDERLAI N BY A

TH N SEQUENCE OF LARAM E FORMATI ON SHALES AND COAL MEASURE ROCKS,
THE BASAL A AND B SANDSTONES OF THE LARAM E FORVATI ON, AND THE

M LLI KEN SANDSTONE OF THE UPPER PORTI ON OF THE FOX HI LLS
SANDSTONE ( SEE FI GURE 3).

THE SURFACE WATER I N THE AREA OF THE LANDFI LL IS DOM NATED BY
MARSHALL LAKE, A 240- ACRE | RRI GATI ON AND MUNI Cl PAL WATER SUPPLY
RESERVO R THE FLOW I NTO MARSHALL LAKE | S DERI VED PRI MARI LY FROM
COMWUNI TY DI TCH, WH CH COLLECTS SURFACE WATER FROM SQUTH BOULDER
CREEK APPROXI MATELY 4 M LES WEST OF THE LANDFI LL. QUTFLOW FROM
THE LAKE | S DOM NATED BY FLOWW THI N COWUN TY DI TCH, WH CH
CONVEYS WATER FROM THE RESERVO R ACRCSS THE SOUTHERN PORTI ON OF
THE | NACTI VE LANDFI LL, ALONG THE NORTHWEST FLANK OF LAKE MESA,
AND QUT ONTO THE EASTERN PLAINS OF COLORADO FOR AGRI CULTURAL USES
AND TO THE G TY OF LOU SVILLE FOR MUNI Gl PAL SUPPLY. COMDREY
RESERVO R NO 2 | S SUPPLI ED PRI MARI LY BY SEEPAGE BENEATH MARSHALL
DAM W TH A LESSER CONTRI BUTI ON DUE TO RUNCFF FROM THE SURROUNDI NG
150- ACRE AREA AND SEEPAGE AND LEACHATE DI SCHARGE FROM THE

LANDFI LL | TSELF. QUTFLOW FROM CONDREY RESERVAO R NO. 2 OCCURS

PRI MARI LY AS SURFACE FLOW I N CONDREY DRAI NAGE. THI'S DRAI NACE
TRAVERSES THE NORTHERN PORTI ON OF THE | NACTI VE LANDFI LL, ACRCSS
SOUTH 66TH STREET, AND THROUGH THE AREA OF UNCONTRCLLED DUMPI NG
ON THE EAST SIDE OF SQUTH 66TH STREET, WHERE | T REVERSES COURSE
BACK TO THE WEST TO JO N SOUTH BOULDER CREEK 3 M LES FROM THE
LANDFI LL AREA.

THE UPPERMOST HYDROGEOLOG C UNI T AT THE MARSHALL LANDFILL IS AN
ALLUVI AL AQUI FER CONSI STI NG OF SANDS, GRAVELS, AND CLAYS NANTLI NG
THE TCP AND FLANK OF LAKE MESA; COLLUVI AL MATERI AL ALONG THE BASE
OF LAKE MESA; WEATHERED BEDRCCK | N THE LOW AREAS ARCUND CONDREY
RESERVAO R, ALLUVI UM ALONG COADREY DRAI NAGE, AND REFUSE THAT HAS
BEEN PLACED WTH N THE LANDFI LL AREA. FLOWW TH N THE ALLUVI AL
AQUI FER | S GENERALLY TO THE NORTH AND NORTHWEST I N THE | MMVEDI ATE
VICINITY OF THE LANDFI LL UP TO CONDREY DRAI NAGE AND TO THE SQUTH
AND SQUTHEAST ALONG THE FLANK OF THE SMALL RI DGE ON THE NORTH

SI DE OF CONDREY DRAI NAGE ( SEE FI GURE 4).



BEDROCK AQUI FERS BENEATH THE SI TE ARE DOM NATED BY THE REG ONAL
LARAM E- FOX H LLS AQUI FER OF THE DENVER BASI N. BENEATH THE
SOUTHERN PORTI ON OF THE | NACTI VE LANDFI LL AND THE ENTI RE ACTI VE
LANDFI LL, FQOUR DI STI NCT HYDROSTRATI GRAPH C UNI TS HAVE BEEN

| DENTI FIED WTH N THE REG ONAL LARAM E- FOX H LLS AQUI FER  THESE
CONSI ST OF AN UPPER SHALLOW BEDROCK AQUI FER, THE B SAND OF THE
LARAM E FORVATI ON, THE A SAND OF THE LARAM E FORNMATI ON, AND THE
M LLI KEN MEMBER OF THE FOX HI LLS FORVATION. W TH THE EXCEPTI ON
OF THE M LLI KEN SANDSTONE, ALL OF THESE UNI TS ARE | NFERRED TO
QUTCROP BENEATH THE LANDFI LL AREA. EACH OF THESE AQUIFERS | S
SEPARATED BY THI N SHALE AND SHALE AND COAL MEASURE AQUI TARDS.
THESE AQUI TARDS RESULT I N A COWPLEX PATTERN OF VERTI CAL FLOW
GRADI ENTS. BENEATH THE EASTERN PORTI ON OF THE ACTI VE LANDFI LL,
FLOWI S | NTERPRETED TO BE VERTI CALLY DOMWARD THROUGH ALL FOUR
UNITS. BENEATH THE WESTERN PORTI ON CF THE ACTI VE LANDFI LL, FLOW
I'S I NTERPRETED TO BE VERTI CALLY UPWARD FROM THE A SAND OF THE
LARAM E FORVATI ON. BENEATH THE SQUTHERN PORTI ON OF THE | NACTI VE
LANDFI LL, FLOWI1 S | NTERPRETED TO BE VERTI CALLY UPWARD FROM THE B
SAND CF THE LARAM E FORMATI ON.

SI TE CONTAM NATI ON

SURFACE WATER AND GROUND WATER ON-SI TE AND GROUND WATER OFF- SI TE

AT MARSHALL LANDFILL ARE CONTAM NATED (SEE TABLE 1). CONTAM NATED
SURFACE WATER AND GROUND WATER ARE CHARACTERI ZED BY ELEVATED
CONCENTRATI ONS OF MAJOR | ONS, HEAVY METALS, AND BY THE

PRESENCE CF PRI ORI TY POLLUTANT VOLATILE ORGANI C COMPOUNDS. THE

MAXI MUM CONTAM NANT CONCENTRATI ONS N ON-SI TE ALLUVI AL GROUND

WATER ARE ABOVE WATER QUALI TY STANDARDS AND GUI DELI NES ( SEE TABLE 7).

FIGURE 5, FROM THE R PREPARED BY LI, SHOAS THE KNOAN EXTENT OF
ALLUVI AL GROUND WATER CONTAM NATI ON.  SEVERAL | TEMS ARE
NOTEWORTHY HERE. THE ALLUVI AL GROUND WATER OF THE SOUTHERN
SECTOR OF THE | NACTI VE LANDFI LL HAS THE MOST DEGRADED WATER

QUALI TY. CONTAM NATI ON OCCURS OFF- SI TE TO THE EAST DESPI TE

THE FACT THAT GROUNDWATER GRADI ENTS ARE TO THE NORTH NORTHWEST
(SEE SI TE GEOLOGY AND HYDROLOGY SECTIQN). TWD POTENTI AL OFF- SI TE
SOURCES COF CONTAM NATI ON EAST OF SOUTH 66TH STREET ARE SUGGESTED:
ONE AT THE NOW CLOSED SEPTI C PONDS AND THE OTHER IN THE VICI NI TY
OF MONI TOR VEELL NA- 6.

Pl EZOVETRI C HEAD DATA | NDI CATE A POTENTI AL FOR CONTAM NATED
RECHARCE OF THE SANDSTONE AQUI FERS IN THE EAST- SOUTHEAST PORTI ON
OF THE ACTI VE LANDFI LL, AND POTENTI AL FOR RECHARCE OF THE

LANDFI LL REFUSE AND ALLUVI UM FROM THE LARAM E SANDSTONES | N THE
OTHER AREAS OF THE LANDFILL. MON TORI NG DATA FOR THE SHALLOW
BEDROCK WELL (SBW 1) AND THE DEEP BEDROCK WELL (DBW 1) LOCATED IN
THE EAST- SOQUTHEAST SECTOR OF THE ACTI VE LANDFI LL (SEE FI GURE 5)

I NDI CATE TRACE LEVELS OF 1, 1-DI CHLORCETHANE. THI'S MAY BE

EVI DENCE OF BEDROCK AQUI FER CONTAM NATI ON RESULTI NG FROM

CONTAM NATED ALLUVI AL GROUND WATER RECHARGE COF THESE UNI TS.

THERE | S NO APPARENT THREAT TO USERS OF SURFACE WATER ORI G NATI NG
I N MARSHALL LAKE AND PASSI NG THROUGH THE SI TE AS CONTAM NANTS
WERE NOT DETECTED I N THE WATERS LEAVI NG THE SI TE VI A CONDREY

DRAI NAGE CR COVWUNI TY DI TCH DURI NG THE CONDUCT OF THE REMEDI AL

I NVESTI GATI ON.  AFTER COWVPLETI ON OF THE REMEDI AL | NVESTI GATI ON,
THE FALL 1985 SAMPLI NG AND ANALYSIS | NDI CATED 5 UG L COF

1, 1- DI CHLORCETHANE | N CONDREY DRAI NACE SURFACE WATER WHERE | T CROSSES
THE SECTI ON LI NE TO THE NORTHEAST. TH' S CONCENTRATION IS THE
METHCD DETECTION LIMT AND IS THE FI RST OCCURRENCE OF PRICRITY
PCOLLUTANT CONTAM NATI ON | N COADREY DRAI NAGE SURFACE WATER OFF THE
160- ACRE SI TE.



M GRATI ON PATHWAYS AND POTENTI AL RECEPTCRS

LI PREPARED A PUBLI C HEALTH EVALUATI ON | N ACCORDANCE W TH EPA
GUI DANCE FOR PERFORM NG FEASI BI LI TY STUDIES. LI SELECTED | NDi CATOR
PARAVETERS BASED UPON WHETHER THEY MET 3 OR MORE OF THE 4

FOLLOWNG CRI TERIA' FREQUENTLY DETECTED, PRESENT | N MORE THAN ONE
HYDROLOGI C MEDI A, OOCURRENCE AT CONCENTRATI ONS ABOVE STANDARDS OR
PROPOSED HEALTH ADVI SORI ES, AND AVAI LABI LI TY OF TOXI O TY DATA.

THE SELECTED PARAVETERS WERE BENZENE, TRI CHLOROETHYLENE ( TCE),
TETRACHLORCETHYLENE (PCE), 1, 2- Di CHLORCETHYLENE (1, 2- DCE), CADM UM
AND LEAD.

THERE ARE DOCUMENTED HUVAN HEALTH EFFECTS RESULTI NG FROM EXPOSURE
TO BENZENE ElI THER BY | NHALATI ON, | NGESTI ON, OR SKI N CONTACT. THE
MOST NOTABLE HEALTH EFFECT RESULTI NG FROM EXPOSURE TO BENZENE | S

I TS CARCI NOGENI C POTENTI AL. BENZENE | S CLASSI FI ED AS A POSI Tl VE
HUVAN CARCI NOGEN BASED UPON EPI DEM OLOG CAL DATA FROM OCCUPATI ONAL
EXPOSURE. BENZENE OCCURS | N ALLUVI AL GROUND WATER ON-SI TE

AT CONCENTRATI ONS | N EXCESS OF THE CLEAN WATER ACT (CWA) WATER
QUALI TY CRI TERI ON BASED ON A 10-6 | NCREMENTAL CANCER RI SK.

HUVAN EXPCSURE TO TCE CAN OCCUR BY ElI THER | NHALATI ON, | NGESTI ON,
OR SKI N CONTACT. PROLONGED OR REPEATED SKI N CONTACT TO TCE CAN
RESULT | N DERVATITIS.  ALTHOUGH NUMERCQUS NON- CARCI NOGENI C HEALTH
EFFECTS CAN RESULT FROM | NHALATI ON CR | NGESTI ON OF TCE, THE

PRI MARY CONCERN W TH RESPECT TO TCE IS I TS CARCI NOGENICI TY. EPA
HAS CLASSI FI ED TCE AS A SUSPECTED HUVAN CARCI NOGEN. TCE IS
PRESENT I N ALLUVI AL GROUND WATER W TH N OR ADJACENT TO THE SI TE
AT CONCENTRATI ONS | N EXCESS OF THE CWA WATER QUALI TY CRI TERI ON
BASED ON A 10-6 | NCREMENTAL CANCER RI SK.

THE PRI MARY HUMAN EXPOSURE RQUTE FCOR PCE |'S | NHALATI ON OR | NGESTI ON
SIM LAR TO TCE, PCE EXPOSURE CAN RESULT I'N MANY NON- CARCI NOGENI C
HEALTH EFFECTS. THE MOST NOTED CONCERN | S THE FACT

THAT I T IS A SUSPECTED ANl VAL CARCI NOGEN. EPA CONSIDERS IT TO BE

A POTENTI AL HUMAN TERATOGEN. PCE OCCURS | N ALLUVI AL GROUND WATER
W TH N AND ADJACENT TO THE SI TE AT CONCENTRATI ONS ABOVE THE 10-6

I NCREMENTAL CANCER Rl SK CRI TERI ON.

SLEEPI NESS AND HALLUCI NATI ONS CAN RESULT FROM | NHALATI ON OF
1,2-DCE.  THERE 1S NO | NFORVATI ON ON HEALTH EFFECTS RESULTI NG FROM
ORAL EXPOSURE. 1, 2- DCE OOCURS | N ALLUVI AL GROUND WATER W THI N

THE SI TE AT CONCENTRATI ONS | N EXCESS OF THE RECOMVENDED MAXI MUM
CONTAM NANT LEVEL (RVCL).

THE PRI MARY HUMAN EXPCSURE RQUTE FCR CADM UM IS | NGESTI ON.

NON- CARCI NOGENI C HEALTH EFFECTS FROM CADM UM EXPOSURE | NCLUDE RENAL
TUBULAR DYSFUNCTI ON, BONE DAVACE, HYPERTENSI ON, ANEM A, SENSCRY
LOSS, ENDCCRI NE ALTERATI ONS, AND | MMUNCSUPPRESSION. CADM UM IS A
SUSPECTED CARCI NOGEN AND A KNOWN ANl VAL TERATOGEN. CADM UM | S
PRESENT I N ON-SI TE ALLUVI AL GROUND WATER AT CONCENTRATI ONS I N
EXCESS OF THE PR MARY DRI NKI NG WATER STANDARD.

THE PRI MARY HUMAN EXPCSURE RQUTE FCR LEAD |'S ALSO | NGESTI ON.

LEAD I S KNOWN TO HAVE TOXI C EFFECTS ON THE HEMATOPA ETI C SYSTEM
AND NERVOUS SYSTEM  LEAD EXPOSURE TO CH LDREN AND PREGNANT WOVEN
HAS BEEN LI NKED TO DECREASED LEARNI NG ABI LI TY OF THE AFFECTED

CH LD. LEAD CAN ALSO BE AN ANI MAL CARCI NOGEN AND TERATOGEN, I N
CERTAI N FORVS. LEAD OCCURS | N ON-SI TE ALLUVI AL GROUND WATER | N
CONCENTRATI ONS I N EXCESS OF THE DRI NKI NG WATER STANDARD.

THERE ARE FOUR COVMUNI TI ES NEAR THE LANDFI LL. THESE ARE THE
TOMS OF SUPERIOR (1.5 M LES EAST OF THE LANDFI LL), MARSHALL (1.5



M LES WEST), LQUISVILLE (3.5 M LES NORTHEAST), AND THE A TY COF
BOULDER (3 M LES NORTHVEST). THE ESTI MATED 1985 POPULATI ONS AND
PRQIECTED PCPULATI ONS FOR THE YEAR 2000 FOR THESE COVMUNI TI ES ARE
AS FOLLONS ( BOULDER COUNTY PLANNI NG COWM SS| ON, 1985):

COWLNI TY 1985 POPULATI ON 2000 PCPULATI ON
( ESTI MATED) ( PROJECTED)
BOULDER 96, 500 122, 200
LOUl SVI LLE 9, 500 17, 000
SUPERI OR 500 1, 000
MARSHAL L 250 500.

I N ADDI TI ON TO THE RESI DENTS OF THE AREA AROCUND THE LANDFILL, A
NUMBER OF PECPLE TRAVEL TO THE | MVEDI ATE VICINITY OF THE LANDFI LL
FOR RECREATI ONAL OR BUSI NESS PURPCSES. PRI MARI LY, THESE | NCLUDE
RECREATI ONAL USERS OF THE LQUI SVI LLE RCD & GUN CLUB, WHO USE
PROPERTY NEAR MARSHALL LAKE; EMPLOYEES OF THE NATI ONAL CENTER FCR
ATMOSPHERI C RESEARCH (NCAR); WORKERS ENGAGED | N CATTLE MANAGEMENT
IN THE AREA; AND THOSE EMPLOYEES OF FARMER S RESERVO R AND

I RRI GATI ON COVPANY | NVOLVED | N THE CPERATI ON OF MARSHALL DAM AND
COWLUNI TY DI TCH.

THE LI FS ESTI MATES THAT THERE ARE 558 ESTABLI SHED WELLS WTHI N A
3-M LE RADIUS OF THE LANDFI LL, 96% OF WHI CH ARE USED FCR DQOVESTI C
PURPOSES ONLY AND 4% OF WHI CH ARE USED FOR COMVERCI AL OR MUNI CI PAL
PURPCSES (SEE FIGURE 6). OF THE 558 WELLS, 251 ARE ALLUM AL
VELLS. THE REST ARE COVPLETED IN THE UNDERLYI NG LARAM E FOX

H LLS AQUI FER

THE FI RST POTENTI AL PATHWAY OF CONTAM NANT TRANSPORT 1S ALLUVI AL
GROUND WATER. THE LI FS STATES THAT THE ALLUVI AL WELLS WTH N A

3-M LE RADIUS OF THE LANDFI LL ARE | SOLATED FROM THE CONTAM NATI ON
BEARI NG ALLUVI AL GROUND WATERS ASSOCI ATED W TH THE SI TE ( SEE

FIGURE 6). WH LE THERE ARE NO ALLUVI AL VELLS | N COADREY DRAI NAGE

REG STERED W TH THE COLORADO STATE ENG NEERS OFFI CE, THE EXTENT

OF OFF-SI TE CONTAM NATI ON ALONG COADREY DRAI NAGE |'S UNKNOAN AND,
THEREFORE, CARE MJUST BE TAKEN W TH TH S POTENTI AL PATHWAY. LI FETI ME
CONSUMPTI ON OF ALLUVI AL GROUND WATER ON SI TE AND ALONG THE

BOUNDARI ES OF THE SI TE WOULD RESULT I N A GREATER THAN 10- 6 | NCREMENTAL
CANCER RI SK DUE TO | NGESTI ON OF BENZENE, TRI CHLORCETHYLENE, AND
TETRACHLOROETHYLENE, AND COULD PRCDUCE NON- CARCI NOGENI C

HEALTH EFFECTS FROM | NGESTI ON OF LEAD, CADM UM TRANS- DI CHLORCETHYLENE,
TRI CHLOROETHYLENE, AND TETRACHLORCETHYLENE WHOSE CONCENTRATI ONS
EXCEED ElI THER THE PRI MARY DRI NKI NG WATER STANDARDS, AMBI ENT

WATER QUALITY CRI TERI A, HEALTH ADVI SORI ES, AND/ OR ADJUSTED

ACCEPTABLE DAI LY | NTAKES (SEE TABLES 1 AND 7). PROVI SI ONS

FOR FURTHER MONI TORI NG OF THI S PATHWAY ARE | NCLUDED I N THE

PREFERRED ALTERNATI VE.

A SECOND POTENTI AL PATHWAY OF CONTAM NANT TRANSPORT | S THE
BEDROCK GROUNDWATER BENEATH THE LANDFI LL. AS STATED I N THE LI
RI/FS, TRACE LEVELS O VOLATI LE ORGANI C COMPOUNDS HAVE BEEN
DETECTED I N THE SHALLOW AND DEEP BEDROCK AQUI FERS BENEATH THE
SITE. THESE ARE 1, 1- Dl CHLORCETHANE AND TRANS 1, 2- DI CHLORCETHYLENE
(SEE TABLE 1). THE SHALLOW AND DEEP BEDROCK AQUI FERS

DESCRI BED IN THE RI/FS ARE PART OF THE LARAM E FOX H LLS AQU FER
THE LARAM E- FOX HI LLS AQUI FER I'S USED FOR DRI NKI NG WATER
PURPOSES. WTH N A 3-M LE RADI US OF MARSHALL LANDFILL, 307 WELLS
ARE COVPLETED I N THE LARAM E- FOX HI LLS AQU FER THE RI SKS FROM
THI' S POTENTI AL PATHWAY ARE NOT QUANTI FI ED BECAUSE THE CONTAM NANT
CONCENTRATI ONS ARE BELOW WATER QUALI TY STANDARDS.

A TH RD POTENTI AL PATHWAY OF CONTAM NANT TRANSPORT | S THE SURFACE



WATER LEAVI NG THE SI TE VI A COANDREY DRAI NAGE AND COVMUNI TY DI TCH.
WATER FROM COMUNI TY DI TCH | S USED AS A DRI NKI NG WATER SOURCE BY
THE A TY OF LOUI SVILLE. ALTHOUGH COWUNI TY DI TCH WAS REPLACED

W TH A PRESSURI ZED Pl PELI NE WHERE | T TRAVERSES MARSHALL LANDFI LL,
GROUND WATER CONTI NUES TO SEEP | NTO COVWUNI TY DI TCH EAST OF THE
LANDFI LL.  THE LI RI/FS MONI TORI NG DATA SHOW TRACE LEVELS BELOW
CLEAN- UP CRI TERI A OF HAZARDOUS SUBSTANCES, PCLLUTANTS, AND
CONTAM NANTS | N CONDREY DRAI NAGE. COADREY DRAI NAGE, TRI BUTARY TO
SOUTH BOULDER CREEK, |S A WATER BODY SUBJECT TO STREAM STANDARDS
FOR SQUTH BOULDER CREEK | MPOSED BY THE STATE OF COLORADO. SQUTH
BOULDER CREEK | S CLASSI FI ED BY THE STATE OF COLORADO AS CLASS |
RECREATI ONAL ( PRI MARY CONTACT, |.E. SWMV NG, CLASS | COLD WATER
AQUATI C LI FE, WATER SUPPLY (DOMESTI C USE) AND ACGRI CULTURE.

THE ACGENCY FOR TOXI C SUBSTANCES AND DI SEASE REQ STRY ( ATSDR)

REVI EWED THE SAMPLI NG DATA FROM THE SI TE AND HAS PROPCSED
RECOMVENDATI ONS FOR FURTHER | NVESTI GATI ON. THESE RECOMVENDATI ONS
I NCLUDE SAMPLI NG OFF- SI TE WELLS USED FCR DRI NKI NG WATER, DETERM NI NG
GROUND WATER USERS NEAR THE SI TE THAT NMAY BE | MPACTED

BY THE SITE, CONFI RM NG THE EXTENT OF ALLUVI AL AND DEEP BEDROCK
CONTAM NATI ON, ASSURI NG THE REMEDI ATI ON SYSTEM | NTERCEPTS THE
PLUME, ASSURI NG THAT METAL CONTAM NATI ON | S ADEQUATELY ADDRESSED
IN THE PROPCSED GROUND WATER TREATMENT SYSTEM SO L SAMPLING IN
AREAS OF EXPCSED REFUSE, Al R SAMPLI NG TO ASSESS VOLATI LE CRGANI C
CONCENTRATIONS IN THE AIR, AND ESTI MATI NG THE | MPACT ON AIR

QUALI TY OF AIR STRI PPING COF VOLATI LE ORGANI CS. THE ATSDR AGREES
THAT COLLECTI ON OF GROUND WATER ALONG THE EASTERN BOUNDARY COF THE
SI TE WTH SUBSEQUENT TREATMENT WLL M N M ZE EXPCSURE OF THE
NEARBY PCPULATI ON TO THE CONTAM NANTS.

H#ENF
ENFORCEMENT - SEE ENFORCEMENT CONFI DENTI AL ATTACHMVENT.

#AE
ALTERNATI VES EVALUATI ON

LI DESI GNED THE FS TO EVALUATE REMEDI AL ACTI ON ALTERNATI VES THAT
MET THE FOLLOW NG FOUR OBJECTI VES AS QUTLI NED I N THE

"FEASI BI LI TY STUDY, TASK 1 I NI TI AL SCREENI NG OF REMEDI AL
TECHNOLOG ES AND DEVELOPMENT CF ALTERNATI VES':

1. ASSURE THAT ALL SURFACE WATER DI SCHARGE FROM THE LANDFI LLS
DCES NOT ADVERSELY | MPACT THE CURRENT CR PLANNED
FUTURE BENEFI CI AL USES OF THE SURFACE WATERS I N TH S AREA
OR ANY OTHER WATERS THAT | T MAY CONTACT;

2. CONTROL THE GENERATI ON OF CONTAM NATED GROUND WATER AT THE
LANDFI LLS;

3. ASSURE THAT ANY CFF- SI TE CONTAM NATED GROUND WATER ORI G NATI NG
AT THE LANDFI LLS DOES NOT ADVERSELY | MPACT THE PGCSSI BLE
BENEFI CI AL USES OF THE GROUND WATERS IN TH S AREA OR ANY
OTHER SURFACE WATERS AND GRCUND WATERS | T MAY CONTACT;

4. ELI M NATE OR CONTRCL THE | MPACTS RESULTI NG FROM LEACHATE
SEEPACGE | N THE LANDFI LLS.

LI DEVELCPED NUMEROQUS REMEDI AL TECHNOLOG ES POTENTI ALLY APPLI CABLE
TO THE RESPONSE ACTI ONS THAT ADDRESS THESE OBJECTI VES. [N
ACCORDANCE W TH THE NATI ONAL CONTI NGENCY PLAN (NCP) AT 40 CFR

300. 68 (F), REMEDI AL ACTI ON ALTERNATI VES THAT ADDRESS THE OVERALL



PROBLEM WERE DEVELOPED BY COMBI NI NG APPROPRI ATE REMEDI AL TECHNOLCG ES.
I'N THE DEVELOPMENT OF THE ALTERNATI VES, CONSI DERATI ON WAS

G VEN TO MEETI NG ALL THE CBJECTI VES AND PROVI DI NG ALTERNATI VES

THAT FALL | NTO THE FI VE CATEGORI ES QUTLI NED AT 40 CFR 300.68 (F),
I.E., ALTERNATI VES THAT CONSI DER OFFSI TE DI SPCSAL AT AN EPA
APPROVED FACI LI TY, ATTAI NMENT CF APPLI CABLE OR RELEVANT AND
APPRCPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS,
EXCEEDANCE OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS,
NON- ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE

REQUI REMENTS BUT REDUCTI ON OF THE THREAT FROM HAZARDOUS SUBSTANCE
RELEASE, AND NO ACTION. TABLES 2 AND 3 PRESENT THE 16 ALTERNATI VES
THAT WERE DEVELOPED AND HOW THEY ADDRESS THE ABOVE STATED FACTCRS.

I N ACCORDANCE W TH 40 CFR 300.68 (F) AND (G, THESE ALTERNATI VES
WERE SCREENED TO NARROW THE LI ST OF ALTERNATI VES TO THOSE THAT

MOST CLOSELY MET THE NCP REQUI REMENTS AND THE SI TE OBJECTI VES.

THE SCREENI NG PROCESS ALSO ELI M NATED ALTERNATI VES OFFERI NG SI M LAR
LEVELS OF PROTECTI ON BUT WERE OTHERW SE MORE DI FFI CULT TO

| MPLEMENT, MORE EXPENSI VE, OR POSED S| GNI FI CANT ADVERSE | MPACTS.
FOUR ORGANI ZATI ONS, EPA, LI, CDH, AND THE BOULDER COUNTY HEALTH
DEPARTMENT (BCHD) ACTI VELY PARTI Cl PATED | N THE SCREENI NG,

ALTERNATI VE 2 WAS ELI M NATED BECAUSE OF | TS H GH COST RELATI VE TO
ALTERNATI VES 6, 7, 9, 12, AND 15, THE LATTER ALTERNATI VES CFFER NG

SI M LAR BENEFI TS. ALTERNATI VE 3 WAS ELI M NATED BECAUSE | T

ONLY ADDRESSED ONE OF THE PROPOSED RESPONSE OBJECTI VES, |.E.,

SOURCE CONTRCOL. ALTERNATI VES 4, 11, 13, AND 14 WERE ELI M NATED
BECAUSE THEY DO NOT ADDRESS EXI STI NG GROUND WATER CONTAM NATI ON.
ALTERNATI VE 8 AND 10 DI FFER ONLY BY THE | NCLUSI ON | N ALTERNATI VE

10 OF SURFACE WATER COLLECTI ON. SURFACE WATER CCLLECTION VI A

PERI METER DI TCHES WOULD HELP REDUCE RUNON AND THUS | NFI LTRATI ON

AT A LOW COST, THEREFORE, ALTERNATIVE 8 WAS ELI M NATED ON THI S

BASIS. ALTERNATIVES 9 AND 16 ARE SIM LAR TO ALTERNATI VE 15.

HONEVER, UNLI KE ALTERNATI VE 15, ALTERNATI VE 9 DOES NOT | NCLUDE
SURFACE WATER COLLECTI ON AND TREATMENT WHI CH WOULD PROVI DE ADDI TI ONAL
BENEFI T AT A LONCOST. | T WAS THEREFCRE ELI M NATED. ALTERNATI VE 16
| NCLUDES LEACHATE COLLECTI ON WHI CH ADDS COST AND

| NCREASED EXPOSURE OF WORKERS TO THE CONTAM NANTS RELATI VE TO
ALTERNATI VE 15. BECAUSE LEACHATE CCLLECTI ON DOES NOT PROVI DE

SI GNI FI CANTLY GREATER BENEFI TS RELATI VE TO ALTERNATI VE 15, I T WAS

ELI M NATED. ALTERNATIVES 6, 7, AND 12 ALL | NCLUDE GROUND WATER
COLLECTI ON AND TREATMENT. BECAUSE ALTERNATI VE 7 ALSO | NCLUDES

BOTH SURFACE WATER AND LEACHATE COLLECTI ON AS OPPOSED TO ALTERNATI VES
6 AND 12 WHI CH SI MPLY | NCLUDE ONE OR THE OTHER, ALTERNATIVES 6 AND 12
VERE ELI M NATED FROM FURTHER CONSI DERATI ON.

I N SUMVARY, THE ALTERNATI VES RETAI NED FOR FURTHER EVALUATI ON ARE
AS FOLLOWG:

ALTERNATI VE 1 NO ACTI ON,

ALTERNATI VE 5 - SURFACE WATER AND GROUND WATER CCOLLECTI ON AND
DI SCHARGE,

ALTERNATI VE 7 - SURFACE WATER, GROUND WATER, AND LEACHATE

COLLECTI ON, TREATMENT, AND DI SCHARGE,

GROUND- WATER BARRI ER W TH SURFACE WATER AND

GROUND WATER CCOLLECTI ON AND DI SCHARGE,

GROUND- WATER BARRI ER W TH SURFACE WATER AND

GROUND WATER CCLLECTI QN, TREATMENT AND

DI SCHARCE.

ALTERNATI VE 10

ALTERNATI VE 15

THESE ALTERNATI VES FALL AS APPROPRI ATE | NTO SEVERAL OF THE
CATEGOR! ES SPECI FI ED AT 300. 68 (F):



(1) ATTAIN REQU REMENTS AND (11) EXCEED REQUI REMENTS: ALTERNATI VES
7 AND 15 ATTAIN AND MAY EXCEED WATER QUALITY CRI TER A
THE LI FS DID NOT | NCLUDE RCRA STANDARDS W TH
RESPECT TO TREATMENT FACI LI TY DESI GN, CLOSURE, AND SUBPART F
GROUND WATER PROTECTI ON STANDARDS | N THE DEVELCOPMVENT
OF ANY OF THE ALTERNATI VES;

(I'1'1) DO NOT ATTAIN REQUI REMENTS: ALTERNATIVES 1, 5, AND 10
S| GNI FI CANTLY REDUCE THE RELEASE OF HAZARDOUS SUBSTANCES
BUT MAY NOT ATTAI N APPLI CABLE OR RELEVANT AND APPROCPRI ATE
WATER QUALI TY CRI TERI A; AND

(I'V)  NO ACTION:  ALTERNATI VE 1 REPRESENTS THE NO ACTI ON
ALTERNATI VE.

ALTHOUGH OFF- SI TE DI SPOSAL | S A CATEGORY SPECI FI ED AT 300.68 (F),
EXCAVATI ON OF THE REFUSE W TH OFF- SI TE DI SPOSAL AT A RCRA FACI LI TY
WAS ELI M NATED ON THE BASI S OF EXCESSI VE COST W THOUT A
CORRESPONDI NG SI GNI FI CANT | MPROVEMENT | N BENEFI TS RELATI VE TO THE
OTHER ALTERNATI VES CONSI DERED.

THE ALTERNATI VES LI STED ABOVE WERE RENUVBERED ALTERNATI VES 1-5 IN

THE DOCUMENT " FEASI BI LI TY STUDY - TASK |1: DETAI LED EVALUATI ON OF
REVEDI AL ALTERNATI VES BOULDER/ MARSHALL LANDFI LLS, BOULDER, COLORADCO'.
TABLE 4 PRESENTS THE RENUMBERED ALTERNATI VES W TH ASSCCI ATED

CAPI TAL, OPERATI ON AND NAI NTENANCE, AND PRESENT WORTH

COSTS. A DESCRI PTI ON OF EACH OF THESE ALTERNATIVES IS IN TH' S SECTI ON.

I N ADDI TI ON TO THESE FI VE ALTERNATI VES, EPA DEVELOPED A SI XTH
ALTERNATI VE WHICH IS ALSO DESCRIBED IN TH' S SECTION. TABLE 4 ALSO
SHOWNS THE CAPI TAL, CPERATI ON AND NMAI NTENANCE, AND PRESENT WORTH
COSTS OF THI' S ALTERNATI VE.

EPA PCLI CY AND NCP GUI DANCE REQUI RE EXAM NATI ON OF | NNOVATI VE
TECHNOLOG ES THAT DESTROY HAZARDQUS SUBSTANCES AS AN ALTERNATI VE
TO LAND DI SPCSAL.  THI'S IS CONSI STENT W TH EPA POLI CY TO SEEK
PERVANENT SCLUTI ONS TO ENVI RONMENTAL CONTAM NATI ON AS OPPCSED TO
ON-SI TE OR OFF-SI TE DI SPCSAL OF HAZARDOUS MATERI ALS.  THE EPA
PREFERRED ALTERNATI VE | S DESI GNED TO CAPTURE ALL CONTAM NATED
GROUND WATER LEAVING THE SITE. THE CONTAM NATED GROUND WATER
WLL THEN BE TREATED BY Al R STRI PPl NG AND CARBON ADSCRPTI ON CF
THE OFF- GASES. THE CONTAM NANTS CAPTURED | N THE OFF- GASES W LL
ULTI MATELY BE DESTROYED DURI NG THERVAL REGENERATI ON OF THE CARBON.

LI CONDUCTED THE DETAI LED ANALYSI S COF THE ALTERNATI VES | N ACCORDANCE
W TH THE NCP, 40 CFR 300.68 (H). THE FULL DISCUSSION IS IN

THE "FEASI Bl LI TY STUDY - TASK II: DETAI LED EVALUATI ON OF REMEDI AL
ALTERNATI VES".

LI REFI NED THE DESCRI PTI ON OF THE ALTERNATI VES | N DETAIL, WTH AN
EMPHASI S ON THE USE OF ESTABLI SHED TECHNOLOG ES; DETAI LED COST
ESTI MATES; EVALUATI ON OF ENG NEERI NG | MPLEMENTATI ON, RELI ABI LI TY,
AND CONSTRUCTI BI LI TY; AND ASSESSMENT OF THE EXTENT TO WH CH EACH
ALTERNATI VE | S EXPECTED TO PREVENT, M Tl GATE, OR M NI M ZE THREATS
TO AND PROVI DE ADEQUATE PROTECTI ON OF, PUBLI C HEALTH, WELFARE,
AND THE ENVI RONMENT.

THE FI VE LI ALTERNATI VES AND THE ONE EPA ALTERNATI VE ARE AS FOLLOWS:

ALTERNATI VE 1, THE NO ACTI ON ALTERNATI VE, CONSI STS OF THE
PREVI QUSLY | NSTALLED 60- 1 NCH PRESSURI ZED PI PELI NE, CONTI NUED
MAI NTENANCE OF THE PI PELI NE, AND ENVI RONMVENTAL MONI TORI NG
THE ENVI RONVENTAL MONI TORI NG W LL CONSI ST OF SEM - ANNUAL



SAMPLI NG OF THE SURFACE WATER MONI TORI NG STATI ONS AND GROUND
WATER VELLS SHOMN I N FI GURE 7 AND SAMPLE ANALYSES FOR THE
PARAMETERS SHOMN | N TABLE 5. THE NO ACTI ON ALTERNATI VE | S
NOT RECOMMVENDED BECAUSE | T DOES NOT PREVENT COFFSI TE M GRATI ON
OF CONTAM NANTS AND THUS DOES NOT REDUCE THE POTENTI AL
DAVAGES TO PUBLI C HEALTH, WELFARE, AND THE ENVI RONMVENT.

ALTERNATI VE 2, | NCLUDES THE FOLLOWN NG OPERABLE UNI TS:

SURFACE WATER CCLLECTI ON

- PERI METER DI TCHES ARCUND THE LANDFI LL TO CONVEY RUNCFF
TO CONDREY DRAI NAGE

- COLLECTI ON OF THE CONDREY DRAI NAGE FLOW

GROUND WATER COLLECTI ON

- EAST BOUNDARY DRAI N OR WELL ARRAY

- VEEST BOUNDARY DRAI N OR VELL ARRAY

- OFF-SI TE DRAIN OR WELL ARRAY SOUTH OF COMMUNI TY DI TCH

- COWDREY DRAI NAGE DRAIN OR WELL ARRAY (NORTH OF EAST
BOUNDARY DRAI N)

LANDFI LL | MPROVEMENTS

- REGRADI NG AND REVECETATI ON OF THE | NACTI VE LANDFILL TO
PROMOTE RUNCFF AND M NI M ZE | NFI LTRATI ON

- PERI METER FENCI NG

ENVI RONVENTAL MONI TORI NG
- SURFACE WATER AND GRCUND WATER MONI TORI NG AS DESCRI BED
FOR ALTERNATI VE 1

TREATMENT
- PASSI VE VI A COLLECTI ON OF SURFACE AND GROUND WATER IN A
SYSTEM OF SEDI MENTATI OV EQUALI ZATI ON BASI NS.

FIGURE 8 IS A SCHEMATI C REPRESENTATI ON COF ALTERNATI VE 2.
WHETHER SUBSURFACE DRAINS CR WELLS ARE EMPLOYED, THE LANDFI LL
W LL BE SUBSTANTI ALLY | SOLATED FROM THE SURROUNDI NG ALLUVI AL
GROUND WATER. THE DRAINS OR WELLS WOULD BE COWPLETED TO THE
BASE OF THE ALLU(MIUM W TH TH S ALTERNATI VE, CONTAM NANTS
MAY STILL M GRATE TO THE EAST VI A THE SUBSURFACE DRAI N
BENEATH THE PRESSURI ZED PI PELI NE AND POSSI BLY TO THE NORTH OF
THE COADREY DRAIN.  UNDER THI S ALTERNATI VE, THE SOURCE CF
CONTAM NANTS W LL NOT BE ELI M NATED BECAUSE THE REFUSE W LL
NOT BE SI GNI FI CANTLY DEWATERED. LI REPORTS THAT THS IS A
RESULT OF UPFLOW FROM THE BEDROCK AQUI FERS AND THE LOW
TRANSM SSI VI TIES OF THE ALLUVI UM THE LOCATI ON AND EFFECTI VENESS
OF THE OFF-SI TE DRAIN | S QUESTI ONABLE BECAUSE THE EXTENT AND
NATURE OF OFF-SI TE CONTAM NATI ON 1S UNKNOM.

THE COVBI NED SURFACE WATER AND GROUND WATER FLOWS COLLECTED
WLL BE PASSI VELY TREATED BY PASSAGE THROUGH A SEDI MENTATI ON
AND EQUALI ZATI ON BASI N RESULTI NG | N SOVE NOM NAL REDUCTI ONS

I N CONTAM NANT CONCENTRATI ONS.  BASED ON THE PREDI CTED QUALI TY
OF THE EFFLUENT, A GREATER THAN 10-6 | NCREMENTAL CANCER

RI SK WOULD BE PCSED THROUGH LI FETI ME | NGESTI ON OF BENZENE,

TRl CHLORCETHYLENE, AND TETRACHLORCETHYLENE I N THE WATER LI
PREDI CTS THE EFFLUENT CONCENTRATI ONS TO BE AS FOLLOW:

COVPOUND CRL (PPB) * EFFLUENT CONCENTRATI ON ( PPB)
BENZENE 0.67 1
TRI CHLORCETHYLENE 2.80 7

TETRACHLORCETHYLENE 0. 88 27



* CRL - CANCER RISK LIMT FOR 10-6 | NCREMENTAL CANCER RI SK
FROM CONSUMPTI ON OF WATER ONLY ( PPB) .

ALTERNATI VE 3, SHOWN IN FIGURE 9, IS SIM LAR TO ALTERNATI VE 2
WTH THE ADDI TI ON OF TWD COVPONENTS. A SUBSURFACE DRAI N WOULD
BE I NSTALLED I N THE SOUTHERN PORTI ON OF THE | NACTI VE LANDFI LL

TO COLLECT LEACHATE, AND THE COMBI NED SURFACE WATER,

GROUNDWATER, AND LEACHATE FLOWNS WOULD BE ACTI VELY TREATED BEFORE
DI SCHARGE. ALTHOUGH THE LEACHATE COLLECTI ON DRAIN W LL DEWATER
SOME OF THE REFUSE IN THE SOUTHERN SECTI ON OF THE

I NACTI VE LANDFI LL, 1T DOES NOT PROVI DE ANY FURTHER CONTAI NVENT
OF CONTAM NANTS RELATI VE TO ALTERNATI VE 2. BOTH DI FFUSED

AERATI ON ( ASSUMED VOC REDUCTI ON OF 70% AND Al R STRI PPl NG
(ASSUMED VOC REDUCTI ON OF 99% WERE EVALUATED UNDER THI S
ALTERNATI VE. ONLY AIR STRI PPI NG RESULTS I N LESS THAN 10-6

| NCREMENTAL CANCER RI SKS W TH RESPECT TO LI FETI ME | NGESTI ON

OF THE EFFLUENT DUE TO THE PRESENCE OF BENZENE AND
TETRACHLORCETHYLENE. THE EFFLUENT CONCENTRATI ONS ARE SHOM BELOW

COVPOUND CRL (PPB) * EFFLUENT CONCENTRATI ON ( PPB)
BENZENE 0.67 2 TOLT 1
TRI CHLORCETHYLENE 2.80 3 TOLT 1
TETRACHLORCETHYLENE 0.88 11 TOLT 1

NOTE: RANGE REFLECTS EFFLUENT CONCENTRATI ONS FROM DI FFUSED
AERATI ON AND Al R STRI PPI NG RESPECTI VELY.

ALTERNATI VE 3 ALSO | NCLUDES LANDFI LL | MPROVEMENTS AND
ENVI RONVENTAL MONI TORI NG AS DESCRI BED FCR ALTERNATI VE 2.

ALTERNATI VE 4, (SEE FIGURE 10) IS SIMLAR TO ALTERNATI VE 2

BUT | NCLUDES A SLURRY WALL AROUND THE PERI METER OF THE LANDFILL
AND THE DRAI NI NG AND TREATMENT CF THE CONTENTS OF THE

LAGOONS. THE LAGOONS WOULD BE SUBSEQUENTLY BACKFI LLED AND
REGRADED TO PREVENT FUTURE SEEPS COF LEACHATE. THE FRENCH

DRAI' N FLOW PRESENTLY DI SCHARA NG TO LAGOON #1 WOULD BE ROUTED

TO THE SEDI MENTATI ON EQUALI ZATI ON BASI N.  UNDER THI S ALTERNATI VE
THE FS STATES THAT THERE WOULD BE NO SI GNI FI CANTLY

| NCREASED DRAWDOMWN OF ALLUVI AL WATER W THI N THE BOUNDS OF THE
SLURRY WALL, AND THUS NO S| GNI FI CANTLY | NCREASED DEWATERI NG

OF THE REFUSE RELATI VE TO ALTERNATI VE 2 (NO SLURRY WALL).

REMOVI NG THE LAGOONS WOULD ELI M NATE PCSSI BLE DI RECT EXPCSURE

OF THE PUBLI C TO THE CONTAM NANTS CONTAI NED THEREIN. AS W TH
ALTERNATI VE 2, PASSI VE TREATMENT W LL NOT REDUCE THE CONCENTRATI ONS
OF BENZENE, TRI CHLORCETHYLENE, OR TETRACHLORCETHYLENE

TO LESS THAN THE 10-6 | NCREMENTAL CANCER RI SK LI M TS.

ALTERNATI VE 4 ALSO | NCLUDES LANDFI LL | MPROVEMENTS AND ENVI RONVENTAL
MONI TORI NG AS DESCRI BED FOR ALTERNATI VE 2.

ALTERNATI VE 5, (SEE FIGURE 10) | S EQU VALENT TO ALTERNATI VE 3

WTH THE ADDI TI ON OF A PERI METER SLURRY WALL. AS DI SCUSSED

UNDER ALTERNATI VE 4, THE SLURRY WALL IS NOT EXPECTED TO

| NCREASE S| GNI FI CANTLY THE DEWATERI NG OF THE REFUSE. AS W TH
ALTERNATI VE 3, SEDI MENTATI ON BASI NS AND Al R STRI PPI NG ARE

LI KELY TO ACH EVE AN EFFLUENT MEETI NG ALL APPLI CABLE OR

RELEVANT AND APPROPRI ATE STANDARDS CR CRITERIA.  ALTERNATI VE

5 ALSO | NCLUDES LANDFI LL | MPROVEMENTS AND ENVI RONMVENTAL MONI TORI NG
DESCRI BED FCR ALTERNATI VE 2.

TABLE 6 SUWRRI ZES THE FI VE ALTERNATI VES OF THE LI FS WTH
RESPECT TO PERFCRVANCE, RELI ABILITY, AND | MPLEMENTABI LI TY.

I'N ADDI TI ON TO THE FI VE ALTERNATI VES THAT LI DEVELOPED I N THE FS,



EPA | DENTI FI ED ANOTHER ALTERNATI VE. TH' S ALTERNATI VE | S MADE UP
OF ELEMENTS OF THE OTHER FI VE, SUCCESSFULLY MEETS THE OBJECTI VES
OF THE FS, AND IS CONSI STENT WTH THE NCP, 40 CFR 300.68 (I).

ALTERNATI VE 6, (SEE FIGURE 11) | NCLUDES THE FOLLOW NG COVPONENTS:

GROUND- WATER COLLECTI ON
- EAST BOUNDARY DRAIN
- CONDREY DRAI N
- SOUTH BOUNDARY DRAI N

TREATMENT OF CONTAM NATED GROUND WATER
- SEDI MENTATI ON BASI NS
- AR STRI PPER
- AR STRI PPER OFF- GAS CARBON ADSCRPTI ON

ENVI RONVENTAL MONI TORI NG
- SURFACE WATER, GRCUND WATER, AND THE TREATMENT SYSTEM
W LL BE MONI TORED

LANDFI LL | MPROVEMENTS
- PERI METER DI TCHES ARCUND THE LANDFI LL
- DRAIN THE LAGOON
- REGRADE AND REVECETATE THE | NACTI VE LANDFILL TO
PROMOTE RUNCFF AND M NI M ZE | NFI LTRATI ON
- PERI METER FENCI NG

TH' S ALTERNATI VE | S EXPECTED TO CAPTURE THE CONTAM NATED
GROUND WATER M GRATI NG FROM THE SI TE AND TREAT | T BY MEANS OF
SEDI MENTATI ON AND Al R STRI PPI NG SO THAT THE EFFLUENT WLL
ATTAIN ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE WATER QUALI TY
STANDARDS CR CRITERIA.  UNDER TH S ALTERNATI VE, THE

SOURCE OF CONTAM NANTS (THE REFUSE) WLL NOT BE ELI M NATED
BECAUSE THE REFUSE W LL NOT BE SI GNI FI CANTLY DEWATERED.

HOWNEVER, ACCCORDI NG TO THE LI FS, DEWATERI NG THE LANDFI LL NAY
NOT BE PRACTI CABLE DUE TO THE UPFLOW FROM THE BEDROCK AQUI FERS
AND THE LOW TRANSM SSI VI TIES OF THE ALLUWI UM

UNDER THI S ALTERNATI VE, SURFACE WATER LEAVI NG THE SI TE W LL
NOT BE COLLECTED OR TREATED. DURI NG THE RI, ANALYSES OF
SURFACE WATER AT THE SI TE BOUNDARY SHOAED NO CONTAM NATI ON.

TO MEET OTHER APPROPRI ATE ENVI RONMVENTAL LAWS (RCRA FOR THI S

SI TE), DESI GN FOR ELEMENTS OF TH S ALTERNATI VE - THE DRAI NI NG
OF THE LAGOONS, SEDI MENTATI ON BASI NS, TREATMENT SYSTEM

ASSQOCI ATED PI PI NG, AND OFF- SI TE GROUND WATER W LL TAKE I NTO
ACCOUNT THE RCRA REQUI REMENTS. TH S WLL BE DI SCUSSED MORE
FULLY I'N THE SECTI ON CONSI STENCY W TH OTHER ENVI RONMENTAL LAWS.

TABLE 6 ALSO SUMVARI ZES THE EPA ALTERNATI VE W TH RESPECT TO
PERFORVANCE, RELI ABI LI TY, AND | MPLEMENTABI LI TY.

#CR
COMWLUNI TY RELATI ONS

EPA PLACED THE RI/FS REPORT SUBM TTED BY LI I N SI X | NFORVATI ON
REPOSI TORIES | N METROPOLI TAN DENVER AND BOULDER COUNTY. THE THREE
WEEK PUBLI C COMMENT PERI GD STARTED ON FEBRUARY 25, 1986, AND

CULM NATED W TH A PUBLI C HEARI NG HELD ON MARCH 18, 1986 TO

RECEI VE QUESTI ONS, PCSI TI ON STATEMENTS, AND COMMENTS FROM THE
PUBLI C ON THE DRAFT RI/FS.



THE MAJORITY OF THE COWENTS ON THE R/ FS CAVE FROM THE CDH,

BCHD, AND THE BOULDER COUNTY PUBLI C WORKS DEPARTMENT ( BCPVD) .

CDH COWENTED ON THE NEED FOR 1) AN EXPANDED AND | MPROVED MONI TORI NG
SYSTEM 2) TREATMENT FACILITY I N COVPLI ANCE W TH RCRA

DES|I GN STANDARDS; 3) Al R STRI PPI NG AS OPPOSED TO AERATI ON AS THE

PRI MARY TREATMENT PROCESS; 4) REEVALUATI ON OF THE SLURRY WALL;

AND 5) COWMPLETI ON OF THE PUBLI C HEALTH EVALUATI ON. THE BCHD ALSO
COWENTED ON THE NEED FOR EXPANDED MONI TORI NG, Al R STRI PPI NG AND
REEVALUATI ON OF THE SLURRY WALL. THE BCPWD EMPHASI ZED THE TERVS

OF THE COOPERATI VE AGREEMENT ESPECI ALLY AS I T RELATED TO LI'S

RESPONSI BI LI TY I N THE FI NANCI NG OF REMEDI AL ACTI ON AT THE SI TE.

THE CDH AND BCHD TECHNI CAL COMMENTS HAVE BEEN ADDRESSED | N THE

AGENCY' S PREFERRED ALTERNATI VE. TWO PRI VATE Cl TI ZENS EXPRESSED

THE CPI NION THAT THE OBJECTI VES OF THE FS DO NOT ADDRESS THE

POTENTI AL FOCR CONTAM NATI ON OF THE BEDROCK AQUI FERS. ALSO A

PRI VATE Cl TI ZEN QUESTI ONED THE VALIDI TY OF THE CALI BRATI ON PERI CD

FOR THE GROUND WATER MODEL WHICH IS THE PR MARY TOOL USED BY LI

TO EVALUATE TECHNI CALLY THE EFFECTI VENESS OF THE VAR QUS ALTERNATI VES.

FOLLON NG THE PUBLI C COMMENT PERI CD, EPA PREPARED A RESPONSI VENESS
SUMVARY FOR THE COMMVENTS RECEI VED. BOTH THE RESPONSI VENESS
SUMVARY AND A TRANSCRI PT OF THE PUBLI C MEETI NG WERE PLACED I N ALL
SI X REPOCSI TORI ES.

EPA SHARES THE CONCERNS EXPRESSED BY THE PRI VATE Cl Tl ZENS AND

LOCAL AND STATE GOVERNMVENTS. THESE CONCERNS ARE ADDRESSED I N THE
RECOMMVENDED ALTERNATI VE SECTI ON.  NOTE ESPECI ALLY THE DI SCUSSI ON

OF ADDI TI ONAL FI ELD TESTI NG AND ANALYSI S PERTAI NI NG TO THE SLURRY WALL.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL REQUI REMENTS

SECTI ON 300. 68(J) OF THE NCP REQUI RES THAT THE LEAD AGENCY SELECT
A COST- EFFECTI VE REMEDY THAT EFFECTI VELY M Tl GATES AND M NI M ZES
THREATS TO AND THAT PROVI DES ADEQUATE PROTECTI ON OF PUBLIC
HEALTH, WELFARE AND THE ENVI RONMENT. TH S REQUI RES SELECTI ON COF
A REMEDY THAT ATTAINS CR EXCEEDS APPLI CABLE OR RELEVANT AND
APPRCPRI ATE FEDERAL PUBLI C HEALTH AND ENVI RONVENTAL REQUI REMENTS
| DENTI FI ED FOR EACH SPECI FIC SITE. EPA HAS DETERM NED THAT THE
FOLLOWN NG APPLI CABLE OR RELEVANT AND APPROPRI ATE STANDARDS APPLY
TO THE MARSHALL LANDFILL SITE:

SAFE DRI NKI NG WATER ACT: NMAXI MUM CONTAM NANT LEVELS (MCLS),
RECOMMVENDED MAXI MUM CONTAM NANT LEVELS (RMCLS)

CLEAN WATER ACT: PO NT SCURCE CONTROL; WATER QUALI TY STANDARDS
CLEAN Al R ACT: STATI ONARY SQURCE OF VOLATI LE ORGANI CS

RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA): GROUND- WATER
MONI TORI NG AND CORRECTI VE ACTI ON; SI TE ACCESS RESTRI CTI ONS;
RUNON RUNOFF CONTRCLS, SECONDARY CONTAI NVENT AND LEAK DETECTI ON
FOR SURFACE | MPOUNDVENTS AND TANKS AND ASSOCI ATED PI PI NG

I N EVALUATI NG THE ALTERNATI VES, EPA HAS DETERM NED THAT THE
RECOMMVENDED ALTERNATI VE WOULD COWMPLY W TH THESE STANDARDS AS
FOLLOWE:

SAFE DRI NKI NG WATER ACT: MCLS AND RMCLS ARE AMONG THE CRI TERI A
USED TO ESTABLI SH THE EFFLUENT STANDARDS FCR BOTH THE TREATMENT
FACILITY AND THE TARGET OFF-SI TE GROUND- WATER QUALI TY CONCENTRATI ONS.



CLEAN WATER ACT: EPA MET W TH REPRESENTATI VES COF CDH WATER
QUALITY DI VI SION AT WHI CH Tl ME EPA WAS MADE AWARE OF CDH S

REQUI REMENT FCR A COLORADO POLLUTI ON DI SCHARGE ELI M NATI ON

SYSTEM (CPDES) PERM T FOR THE TREATMENT FACI LITY. THE STATE

I NTENDS TO REQUI RE THAT LI OBTAIN A CPDES PERMT. THE

FACI LI TY EFFLUENT WLL HAVE TO COVMPLY W TH COLORADO STREAM
STANDARDS FOR THE MAI NSTEM OF SOUTH BOULDER CREEK AND OTHER

WATER QUALI TY STANDARDS AS DETERM NED BY CDH FOR TOXI C PCLLUTANTS.

CLEAN AIR ACT: CDH DETERM NES THE NEED AND THUS THE
REQUI REMENT FOR EM SSI ON CONTROLS FOR THE RELEASE OF TOXI C,
HAZARDQUS, CR CDI FEROUS COVPOUNDS ON THE BASI S CF:

1) CDORS AT THE SI TE BOUNDARY;

2) MAXI MUM GROUND LEVEL OONCENTRATI ONS GREATER THAN THE
THRESHOLD LIM T VALUE (TLV) Di VI DED BY 420 (A FACTOR
CURRENTLY USED BY THE STATE OF MASSACHUSETTS AND
UNDER CONSI DERATI ON BY CDH);

3) THE EXI STENCE OF REASONABLE AVAI LABLE CONTROL TECHNOLOGY
(RACT) ;

4) THE ECONOM C BURDEN OF | NSTALLI NG RACT.

UNTIL CDH I'S NOTI FI ED OF THE EXPECTED EM SSI ON AND HAS
ANALYZED THE EM SSI ON DATA, THE REQUI REMENT FOR EM SSI ON
CONTROLS CANNOT BE DETERM NED. THE PROPCSED OFF- GAS CARBON
SYSTEM REPRESENTS RACT AND | S | NCLUDED | N THE RECOMVENDED
ALTERNATI VE TO PREVENT TRANSFERRI NG HAZARDOUS SUBSTANCES FROM
ONE ENVI RONVENTAL MEDI UM TO ANOTHER.  EPA HAS MET W TH CDH
AND | NFORVED THEM THAT AN Al R STRI PPER TOAER | S BEI NG

CONSI DERED AT THE MARSHALL LANDFI LL.

RESOURCE CONSERVATI ON AND RECOVERY ACT: THE BOUNDARY OF THE
SI TE WLL BE CONSI DERED THE COVPLI ANCE PO NT FOR GROUND WATER
MONI TORI NG AND CORRECTI VE ACTI ON.  THE SURFACE | MPOUNDMVENTS
AND Pl PI NG W LL HAVE SECONDARY CONTAI NVENT WHI CH ALSO W LL
PROVI DE FOR LEAK DETECTI ON. THE PERI METER DI TCHES W LL

PROVI DE RUNON RUNCFF CONTROLS.  THE FACI LI TY WLL MEET 40 CFR
264 SUBPART B GENERAL FACI LI TY STANDARDS, SUBPART C
PREPAREDNESS AND PREVENTI ON, SUBPART D CONTI NGENCY PLAN AND
EMERGENCY PROCEDURES, AND SUBPART E MANI FEST SYSTEM
RECORDKEEPI NG AND REPORTI NG SPENT COFF- GAS CARBON AND
SLUDGES DREDGED FROM THE SEDI MENTATI ON PONDS W LL BE HANDLED
AND TREATED DI SPOSED AS HAZARDOUS WASTE.

#RA
RECOMVENDED ALTERNATI VE

SECTI ON 300.68 (1) OF THE NCP (40 CFR PART 300), STATES THAT THE
APPROPRI ATE EXTENT OF REMEDY SHALL BE DETERM NED BY THE LEAD
AGENCY' S SELECTI ON OF A COST EFFECTI VE REMEDI AL ALTERNATI VE THAT
EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGE TO AND PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH AND WELFARE AND THE

ENVI RONVENT.  EXCEPT FOR REASONS OF FUND- BALANCI NG DI FFI CULTI ES,
TECHNI CAL | MPRACTI CALI TY, OR UNACCEPTABLE ENVI RONVENTAL | MPACTS,
TH S WLL REQU RE SELECTI ON OF A REMEDY THAT ATTAINS OR EXCEEDS
APPLI CABLE OR RELEVANT AND APPROPRI ATE FEDERAL PUBLI C HEALTH AND
ENVI RONVENTAL REQUI REMENTS.

EPA' S RECOMVENDED ALTERNATI VE CONSI STS OF SELECTED OPERABLE UNI TS
THAT COWPR SE THE FI VE ALTERNATI VES EVALUATED BY LI. TH S
ALTERNATI VE | S CONSI STENT WTH 40 CFR 300.68 (1).



GROUND WATER COLLECTI ON

TO ELI M NATE OFFSI TE TRANSPORT CF CONTAM NANTS VI A ALLUVI AL
GROUND WATER, A DRAIN OR SERIES OF DRAINS WLL BE CONSTRUCTED
ALONG THE ENTI RE EASTERN AND SCQUTHERN BOUNDARI ES OF THE 160- ACRE
SITE. THESE TWO DI RECTI ONS WERE CHOSEN BECAUSE OF THE M GRATI ON
PATTERNS | DENTI FI ED BY THE Ri. EPA DI D NOT | NCLUDE A WEST DRAI N
IN THE RECOMVENDED ALTERNATI VE BECAUSE | T WOULD NOT | MPROVE
SOURCE CONTRCOL RELATI VE TO THE PERFORVANCE OF THE COVBI NED SOUTH
AND EAST DRAINS. EPA DI D NOT | NCLUDE A NORTH DRAI N BECAUSE
GROUND WATER MOVI NG NORTH EVENTUALLY | NTERSECTS COADREY DRAI NAGE.
CONDREY DRAI NAGE UNDERFLOW W LL BE COLLECTED BY THE EAST DRAI N

THE DRAIN WLL CONSIST OF 3 TO 5 FOOT W DE TRENCHES EXCAVATED ONE
FOOT | NTO BEDROCK AND CONTAI NI NG DRAIN Pl PE AND GRAVEL.

AS SHOM I N FI GURE 12, A 6-1NCH LAYER OF FI NE GRAVEL I N THE BASE
OF THE TRENCH WLL PROVI DE THE BEDDI NG FOR THE 6-1 NCH PERFCRATED
(OR SLOTTED) DRAIN PIPE. THE TRENCH WLL THEN BE BACKFI LLED W TH
THREE- QUARTER | NCH GRAVEL TO APPROXI MATELY THE NMAXI MUM WATER
TABLE LEVEL. | F DEEMED NECESSARY DURI NG THE REMEDI AL DESI GN
PHASE, THE TRENCH WLL BE LI NED CR THE DRAI N Pl PE WRAPPED W TH

FI LTER FABRI C TO REDUCE BLI NDI NG OF THE COLLECTI ON SYSTEM THE
REVAI NDER OF THE TRENCH W LL BE BACKFI LLED W TH COVPACTED FI LL
ORI G NALLY REMOVED DURI NG THE EXCAVATION. THE DRAIN WLL FOLLOW
THE NATURAL GRADE OF THE BEDROCK. SUWPS WLL BE | NSTALLED WHERE
REQUI RED FOR GRAVI TY COLLECTI ON OF GRCGUND WATER

THE SUMPS W LL BE CONSTRUCTED FROM 6- FOOT SECTI ONS OF 60-1 NCH
STEEL REI NFORCED CONCRETE SEVER PI PE, | NSTALLED VERTI CALLY WTH A
6-1 NCH THI CK CONCRETE FLOCR. AN ALTERNATI NG DUPLEX PUWMP SYSTEM
WLL BE | NSTALLED I N EACH SUMP TO REMOVE COLLECTED GROUND WATER
THE PUWPS W LL OPERATE | NTERM TTENTLY | N RESPONSE TO SI GNALS FROM
FLOAT TYPE LEVEL CONTROLS WTH N THE SUWP. GROUND WATER W LL
THEN BE PUVPED TO THE ONSI TE TREATMENT FACI LI TY VI A 4-1 NCH BUR ED
PVC PI PE.

EPA AND LI'S ESTI MATES FOR A DRAIN SYSTEM SHOW I T TO BE MORE
COSTLY THAN A VELL ARRAY DESI GNED TO SERVE THE SAME PURPCSE. THE
DRAIN I'S STILL PREFERRED. THE DRAIN WLL REQU RE SI GNI FI CANTLY
LESS MAI NTENANCE. | F VELL SPACI NG TO ACH EVE FLOW CONVERGENCE
HAS BEEN OVERESTI MATED IN THE FS, THEN THE COST OF THE WELL ARRAY
SYSTEM COULD | NCREASE SI GNI FI CANTLY.  ALSO, A LONER DI SCOUNT RATE
OR LONGER PLANNI NG HORI ZON WOULD TEND TO NARROW THE DI FFERENCE | N
THE PRESENT VALUE OF EACH CPTION. AT TH' S TIME, THE LONER
OPERATI ON AND MAI NTENANCE COSTS ASSCCI ATED W TH THE DRAIN SYSTEM
IS A PRIMARY FACTOR LEADI NG TO I TS I NCLUSI ON | N THE RECOMMENDED
ALTERNATI VE.

RCRA DESI GN STANDARDS ARE RELEVANT AND APPROPRI ATE STANDARDS FCR
THE GROUND WATER COLLECTI ON PROGRAM  PURSUANT TO THESE

REQUI REMENTS, THE GROUND WATER CCOLLECTI ON SYSTEM W LL BE THE
COVPLI ANCE PO NT FOR GROUND WATER CORRECTI VE ACTI ON.  THE | NTENT
OF GROUND WATER CCOLLECTION | S TO PREVENT FURTHER M GRATI ON OF
CONTAM NANTS I N THE ALLUVI AL GROUND WATER FROM THE 160- ACRE SI TE.
THI'S I N TURN SHOULD RESULT I N | MPROVEMENT OF GROUND WATER QUALI TY
EAST OF THE SI TE, THE TARGET QUALI TY BEI NG THE EFFLUENT STANDARDS
FOR THE ON-SI TE TREATMENT FACI LI TY (SEE TABLE 7).

THE TI ME PERI OD FOR EVALUATI NG THE EFFECTI VENESS OF THE GRCUND
WATER COLLECTI ON SYSTEM I S THREE YEARS. TH S TIME | S BASED ON

THE HORI ZONTAL FLOW RATES THROQUGH THE ALLUVI AL AQU FER | F

SI GNI FI CANT | MPROVEMENT OF GROUND WATER QUALI TY EAST OF THE 160- ACRE



SITE IS NOT ACHI EVED WTH N THE THREE YEARS AFTER THE | NSTALLATI ON
OF THE COLLECTI ON SYSTEM THEN FURTHER CORRECTI VE ACTI ON WLL BE
CONSI DERED AND | MPLEMENTED AS APPROPRI ATE.

LI HAS PROVI DED DATA I N THE FS | NDI CATI NG | NSI GNI FI CANT | NCREMENTAL
DEWATERI NG OF THE REFUSE W THI N THE 160- ACRE SI TE RESULTI NG

FROM THE | NSTALLATI ON OF A SLURRY WALL W TH | NTERI OR DRAI N RELATI VE
TO DRAINS ALONE. EPA'S POSITION IS THAT THE FS ANALYSIS I S

| NADEQUATE AND THAT FURTHER WORK |'S NECESSARY TO EVALUATE THE

POSSI BLE TECHNI CAL MERI TS OF | NCLUDI NG A SLURRY WALL I N THE
PREFERRED ALTERNATI VE. THEREFORE, FURTHER EXAM NATI ON | S NEEDED
TO EVALUATE THE SLURRY WALL IN TERVMS OF | TS POTENTI AL TO

1. REDUCE THE CONTAM NANT SOURCES AND EFFECTI VELY CONTAI N
CONTAM NANTS ON-SI TE ( THE SLURRY WALL WLL PROVI DE
SECONDARY CONTAM NANT W TH RESPECT TO THE | NTERI CR
VELL/ DRAI N SYSTEM ;

2. REDUCE LONG TERM CPERATI ON AND NMAI NTENANCE COSTS RELATI VE
TO A SI MPLE DRAI N COLLECTI ON SYSTEM (AS PROPOSED HERE) BY
REDUCI NG THE | NI TI AL AND LONG TERM FLOW COF WATER REQUI RI NG
TREATMENT; AND

3. REDUCE THE POTENTI AL FOR DEEP AQUI FER CONTAM NATI ON BY
REDUCI NG THE POTENTI OVETRI C HEAD DI FFERENCE BETWEEN THE
ALLUVI AL AND DEEP BEDROCK GROUND WATERS.

EVALUATI ON METHODS W LL | NCLUDE FI ELD TESTI NG AND GECHYDROLOA C
MODELI NG TO DETERM NE THE MAGNI TUDE AND AREAL EXTENT OF VERTI CAL
FLOAS BETWEEN THE ALLUVI AL AND UNDERLYI NG AQUI FERS, AND THE
PHYSI CAL PRCPERTI ES OF THE FOUNDATI ON LAYER FOR THE SLURRY WALL.
TH S EVALUATI ON W LL BE DONE DURI NG THE REMEDI AL DESI GN PHASE.
SHOULD THE RESULTS OF TH S EVALUATI ON | NDI CATE TH S REMEDI AL
ACTI ON TO BE MORE FAVORABLE THAN THE RECOMVENDED ALTERNATI VE

W THQUT | T PRESENTED HERE, THE REMEDI AL ACTI ON WLL BE MZDI Fl ED
TO | NCORPORATE A SLURRY WALL.

TREATMENT OF CONTAM NATED WATER

CONTAM NATED WATER COLLECTED AT THE MARSHALL SI TE WLL BE TREATED
TO ACH EVE AN EFFLUENT QUALITY THAT MEETS ALL APPLI CABLE CR
RELEVANT AND APPROPRI ATE STANDARDS AND CRI TERI A, THESE | NCLUDE
RECOMMENDED MAXI MUM CONTAM NANT LEVELS (RMCLS), NMAXI MUM CONTAM NANT
LEVELS (MCLS), CLEAN WATER ACT WATER QUALITY CRI TER A,

SUGGESTED NO ADVERSE RESPONSE LIM TS (SNARLS), ADJUSTED ACCEPTED
DAI LY | NTAKES (AADI S), AND COLORADO STREAM STANDARDS. THESE
STANDARDS AND CRI TERI A ARE PRESENTED I N TABLE 7 ALONG W TH THE
EFFLUENT STANDARD WHI CH REPRESENTS THE MOST CONSERVATI VE OF THE

CRI TER A

THE EFFLUENT STANDARD W LL BE ACH EVED BY TREATI NG COLLECTED
GROUND WATER I N A FACI LI TY CONSI STI NG OF EQUALI ZATI OV SEDI MENTATI ON
BASINS, AR STR PPER, AND Al R STRI PPER COFF- GAS CARBON

ADSCRPTION.  THE FACILITY WLL BE LOCATED ON COADREY PROPERTY

EAST OF SQUTH 66TH STREET. EFFLUENT WLL BE DI SCHARGED TO CONDREY
DRAI NAGE. THE EFFLUENT WLL MEET CPDES PERM T REQUI REMENTS

TO BE SET BY THE STATE OF COLCRADO.  THE FACI LI TY WLL MEET

APPLI CABLE RCRA STANDARDS | DENTI FI ED AT 40 CFR 264.

THE SURFACE | MPOUNDMENTS W LL CONSI ST OF A 10 FOOT BY 10 FOOT
CATCH BASI N TO RECEI VE GROUND WATER FROM THE COLLECTI ON SYSTEM
FOLLOWED BY A 25 FOOT BY 25 FOOT EQUALI ZATI OV SEDI MENTATI ON
BASIN. THE BASINS WLL BE 4 FEET DEEP, AND DOUBLE LINED WTH A



LEAK DETECTI ON SYSTEM BETWEEN THE LI NERS. THE LI NER MATERI AL

W LL BE COWPATI BLE WTH THE CONSTI TUENTS OF THE GROUND WATER
ALL UNDERGROUND PI PI NG WLL BE DOUBLE Pl PED FOR LEAK CONTAI NVENT
AND LEAK DETECTI ON.

THE Al R STRI PPER W LL BE DESI GNED AND OPERATED TO ACHI EVE THE
EFFLUENT STANDARDS FOR THE VOLATILE CRGANICS. THE DI SCHARCE FROM
THE OFF- GAS CARBON SYSTEM W LL CONTAI N NON- DETECTABLE

CONCENTRATI ONS COF THE VOLATI LE ORGANICS. THE OFF- GAS DI SCHARGE
WLL BE MONI TORED TO DEMONSTRATE ATTAI NVENT OF THI S STANDARD AND
TO VER FY ADEQUATE MAI NTENANCE COF THE OFF- GAS SYSTEM I N
ACCORDANCE W TH MANUFACTURER RECOMVENDATI ON.  SPENT CARBON FROM
THE AIR STRI PPER W LL BE THERVALLY REGENERATED TO DESTROY THE
ADSCRBED HAZARDOUS CONSTI TUENTS.

THE EFFLUENT STANDARDS FOR | NORGANI C PARAMETERS ARE LARCELY SET
BY THE SCUTH BOULDER CREEK | NSTREAM WATER QUALI TY STANDARDS. I T
I'S LIKELY THE | NFLUENT | NORGANI C QUALI TY TO THE TREATMENT SYSTEM
WLL COWLY WTH THESE STANDARDS. ONE POSSI BLE EXCEPTI ON MAY BE
| RON (PREDI CTED EFFLUENT CONCENTRATION = 1.2 MJ L), IN WH CH CASE
CHEM CAL ADDI TI ON MAY BE REQUI RED TO FACI LI TATE ADDI TI ONAL

PRECI PI TATION | N THE EQUALI ZATI OV SEDI MENTATI ON BASI NS.

THE TREATMENT SYSTEM W LL BE OPERATED UNTI L THE EFFLUENT
STANDARDS SPECI FIED | N TABLE 7 ARE MET BY THE COLLECTED GROUND
WATER OR UNTI L SUCH TI ME THAT EPA DETERM NES THAT THE COLLECTED
GROUND WATER NO LONGER ADVERSELY AFFECTS WATER QUALI TY.

MONI TORI NG

AN ENVI RONVENTAL MONI TORI NG PROGRAM W LL BE | MPLEMENTED TO VERI FY
THE EFFECTI VENESS OF THE REMEDI AL ACTI ON AND TO ASSURE PROTECTI ON
OF PUBLI C HEALTH. THE MONI TORI NG PROGRAM W LL PROVI DE DATA TO
EVALUATE THE PERFORVMANCE OF THE TREATMENT AND COLLECTI ON SYSTEMS
AND THE SOURCES AND MOVEMENT OF CONTAM NATI ON EAST OF SOUTH 66TH
STREET. THE MONI TORI NG NETWORK W LL | NCLUDE AT THE M NI MUM THE
GROUND WATER VELLS AND SURFACE WATER LOCATI ONS SHOM I N FI GURE 11.
THE RATI ONALE FOR SELECTI ON OF THESE STATIONS | S AS FOLLOWS:

1. OPERATI ONAL MONI TORI NG

A GROUND WATER DRAVWDOAN AND QUALI TY ADJACENT TO THE EAST DRAI N
- NA-4, EPA-19, EPA-3, NA-1, EPA-20, EPA-21, FX-1

B. FLOWAND WATER QUALI TY | NFLUENT TO THE EQUALI ZATI ON SEDI MENTATI ON
BASI NS (NOT SHOWN | N FI GURE 11)

C. FLOW AND WATER QUALI TY | NFLUENT TO THE Al R STRI PPER (NOT
SHOMN | N FI GURE 11)

D. FLOWAND WATER QUALITY OF THE EFFLUENT FROM THE TREATMENT
FACI LI TY (NOT SHOM | N FI GURE 11)

2. SURFACE WATER QUALITY I N CONDREY DRAI NAGE - CPO, CDO, CD@sPP.
- CRO COD, CD@PP CD2566

3. SURFACE WATER QUALITY IN COWUNITY DI TCH
- CDPO, CDDG

4. GROUND WATER QUALI TY AND POTENTI OVETRI C SURFACE ALONG COMMUNI TY
DI TCH
- EPA-18

5. GROUND WATER QUALI TY AND POTENTI OVETRI C SURFACE | N CONDREY
DRAI NAGE ALLUVI UM
- FPZ-3, NA-4, EPA-14, EPA-15, EPA-16, EPA-17



6. GROUND WATER QUALI TY AND POTENTI OVETRI C SURFACE EAST OF ACTI VE
AND | NACTI VE LANDFI LLS
- NA-6, NA-7, NA-9, NA-10

7. GROUND WATER QUALI TY AND POTENTI QVETRI C SURFACES FCR THE ALLUVI UM
SHALLOW BEDROCK AQUI FER, AND DEEP BEDROCK AQUI FER
- FX-1, SBW1, DBW1

8. BACKGROUND GROUND WATER QUALI TY
- EPA-5, FX-8.

MONI TORI NG WLL BE ON A FREQUENCY CONSI STENT W TH THE OBJECTI VES OF THE
MONI TORI NG PROGRAM | NI TI ALLY GROUND WATER LEVELS W LL BE MEASURED
MONTHLY UNTI L LEVELS REACH EQUI LI BRI UM SUBSEQUENT MEASUREMENTS W LL
CO NCl DE WTH THE SAMPLI NG OF GROUND WATER VELLS AND SURFACE WATERS.
THE WELLS AND SURFACE WATER SAMPLI NG LOCATI ONS WLL BE SAMPLED
QUARTERLY FOR ONE YEAR, AND SEM - ANNUALLY | N SUBSEQUENT YEARS.

OPERATI ONAL MONI TORI NG W TH RESPECT TO THE TREATMENT SYSTEM W LL BE
CONDUCTED WEEKLY UNTI L DATA | NDI CATE A LONER FREQUENCY WOULD BE
ADEQUATE. SAMPLES WLL BE ANALYZED FOR PARAMETERS | DENTI FI ED I'N

TABLE 5.

A TH RTY YEAR PLANNI NG HORI ZON | S USED HERE AS THE TI ME PERI CD
FOR ESTI MATI NG MONI TORI NG EXPENSES.  THE ACTUAL AQUI FER CLEAN- UP
ULTI MATELY WLL DI CTATE WHETHER MONI TORI NG CAN CEASE W THI N THE
THI RTY YEAR PLANNI NG HORI ZON OR WLL NEED TO CONTI NUE LONGER

THE OFF-SI TE MONI TORI NG WELL DATA WLL BE USED TO DETERM NE | F
ADDI TI ONAL RESPONSE ACTI ONS ARE NECESSARY TO PROTECT PUBLIC
HEALTH, WELFARE AND THE ENVI RONMENT. SUCH A DETERM NATI ON W LL
BE MADE AS APPROPRI ATE | N A SUBSEQUENT DECI SI ON DOCUMENT.

AS SHOM | N TABLE 8, THE ESTI MATED CAPI TAL COST FOR THE RECOMVENDED
ALTERNATI VE | S $1, 819, 000. THE COST TAKES | NTO CONSI DERATI ON

ALL ELEMENTS OF THE LANDFI LL | MPROVEMENTS, GROUND WATER

COLLECTI ON SYSTEM GRCUND WATER TREATMENT SYSTEM AND MONI TORI NG
PROGRAM &M COSTS ARE ESTI MATES FCR THE | NI TI AL YEARS.

REDUCTI ON CF ENVI RONVENTAL MONI TORI NG | N SUBSEQUENT YEARS W LL
REDUCE TH S FI GURE.

LANDFI LL | MPROVEMENTS

THE PERI METER OF THE SITE WLL BE FENCED WTH A THREE STRAND
BARBED W RE FENCE APPROXI MATELY FOUR FEET I N HEI GHT. THE FENCE
WLL KEEP CATTLE OFF THE SI TE AND RESTRI CT PUBLI C ACCESS TO THE
SITE. SIGNS WH CH ARE LEG BLE FROM A DI STANCE OF 25 FEET WLL BE
POSTED | N SUFFI Gl ENT NUMBERS ARCUND THE SI TE TO BE SEEN FROM ANY
APPRCACH TO THE SITE. THE SIGNS WLL STATE "DANGER -- UNAUTHORI ZED
PERSONNEL KEEP QUT". ALL SIGNS WLL BE PRI NTED I N ENGLI SH AND
SPANI SH.

THE EXI STI NG LEACHATE COLLECTI ON LAGOONS W LL BE DRAI NED AND THE
LAGOON LI QUI D CONTENTS TRANSFERRED TO THE ON- S| TE TREATMENT
SYSTEM  SHOULD THE QUALI TY OF THE LAGOON CONTENTS BE CONSI DERED
UNACCEPTABLE FOR ON- S| TE TREATMENT, NECESSARY APPROVALS FOR FI NAL
DI SPOSI TI ON OF THE LAGOON WATER W LL BE SECURED. THE LAGOONS
WLL THEN BE BACKFI LLED AND THE AREA REGRADED TO ACHI EVE A FI NAL
SLOPE CF 13% SHOULD LEACHATE SURFACE AFTER REGRADI NG THE AREA,
ADDI TI ONAL GRADI NG OR OTHER ACTI ONS AS M GHT BE NECESSARY W LL BE
PERFORVED TO ELI M NATE COWPLETELY SURFACE SEEPS OF CONTAM NATI ON.

THE LAGOONS WLL BE CLOSED I N COWPLI ANCE W TH THE STANDARDS
SPECI FI ED I N RCRA, 40 CFR 264.228. THE GROUND WATER COLLECTI ON



SYSTEM AND OFF- SI TE ENVI RONVENTAL MONI TORI NG W LL PROVI DE ADDI TI ONAL
ASSURANCE TO THE CLOSURE OF THESE LAGOONS.

THE FRENCH DRAI N DI SCHARGE THAT IS CURRENTLY RECEI VED BY LAGOON
#1 WLL BE REDI RECTED TO THE TREATMENT FACI LI TY.

SURFACE WATER I N CONDREY DRAI NAGE W LL OTHERW SE NOT BE COLLECTED
AND TREATED. FURTHER CORRECTI VE ACTI ONS WLL BE CONSI DERED I N AN
ADDI TI ONAL DECI SI ON DOCUMENT | F HAZARDOUS SUBSTANCES, PCOLLUTANTS,
OR CONTAM NANTS ARE SUBSEQUENTLY DETECTED DURI NG ENVI RONMENTAL
MONI TORI NG OF THE SURFACE WATER LEAVI NG THE 160- ACRE SI TE.

THE ENTI RE 160- ACRE SI TE WLL BE REGRADED AND SEEDED TO PROMOTE
RUNCFF AND THUS M NI M ZE | NFI LTRATI ON.  REGRADI NG W LL | NCLUDE

ELI M NATI ON OF DEPRESSI ONS WHERE WATER CAN ACCUMULATE, AND THE
APPLI CATI ON OF AT LEAST SIX INCHES OF SO L TO THE REGRADED SURFACE.
THE SO L WLL BE SUBSEQUENTLY SEEDED W TH NATI VE GRASS.

PERI METER DI TCHES W LL BE | NSTALLED ALONG THE LANDFI LL SOJUTH CF
CONDREY DRAI NAGE.

AS THE MARSHALL LANDFILL I'S STILL I N OPERATION, A CAP IS NOT
I NCLUDED | N THE PREFERRED ALTERNATI VE. HOWEVER, THE OBJECTI VES
OF THE CAP, AS STATED IN RCRA, 40 CFR 264.310 WLL BE MET:

1. MNMZATION OF M GRATI ON OF LI QUI DS THRQUGH THE LANDFI LL
WLL BE ACH EVED BY FI NAL COVER, REGRADI NG REVEGETATI ON,
THE PERI METER DI TCHES, AND THE SUBSURFACE DRAI N.

2. THE REGRADI NG AND REVEGETATI ON ALONG W TH PERI METER
FENCI NG WLL M NIM ZE NMAI NTENANCE COSTS.

3. DRAINAGE WLL BE PROMOTED BY REGRADI NG REVECGETATI ON AND
REGRADI NG WLL M NIM ZE SURFI Cl AL EROSI ON.

4. ANNUAL MAI NTENANCE W LL ASSURE THE | NTEGRI TY OF THE FI NAL COVER

5. INFILTRATION IS A M NOR COWONENT OF THE WATER BALANCE AS
DI SCUSSED I N THE TASK 3 ADDENDUM CF THE RI.

#OM
OPERATI ON AND VAl NTENANCE

THE PREFERRED ALTERNATI VE WLL REQU RE ON A ROUTI NE BASI S ENVI RONVENTAL
MONI TORI NG, MAI NTENANCE OF THE GROUND WATER COLLECTI ON

SYSTEM AND CPERATI ON AND MAI NTENANCE OF THE GROUND WATER TREATMENT
FACILITY. THE ENVI RONVENTAL MONI TORI NG HAS BEEN PREVI QUSLY

DESCRI BED AND CONSI STS OF OPERATI ONAL MONI TORI NG AND MONI TORI NG

TO EVALUATE THE EFFECTI VENESS OF THE REMEDI AL ACTI ON AND THE

PROTECTI ON OF PUBLI C HEALTH. A THI RTY YEAR Tl ME FRAME FOR THESE
ACTIVI TI ES HAS BEEN USED FOR ESTI MATI NG PURPCSES. HOWEVER, THE
ACTUAL TI ME PERI OD FOR OPERATI ON AND MAI NTENANCE DEPENDS ON THE

SI TE CONDI TIONS.  THE GROUND WATER CCOLLECTI ON SYSTEM W LL REQUI RE

PERI CDI C | NSPECTI ON AND CLEANI NG WHEN NECESSARY. THE GROUND

WATER TREATMENT SYSTEM W LL REQUI RE REGULAR ATTENDANCE FCR

OPERATI ONS AND MAI NTENANCE.  MAI NTENANCE W LL | NCLUDE PERI CDI C
REMOVAL OF THE PACKI NG MATERI AL IN THE Al R STRI PPER CR | N- PLACE
CLEANI NG OF THE PACKING  THE OFF- GAS CARBON SYSTEM W LL REQU RE

RQUTI NE MONI TORI NG AND REPLACEMENT COF THE CARBON AS NECESSARY TO

MAI NTAI N PERFORVANCE.  THE EQUALI ZATI OV SEDI MENTATI ON BASI NS W LL
REQUI RE PERI CDI C DREDA NG TO REMOVE ACCUMULATED SOLI DS.  THE

ANNUAL COST FOR OPERATI ON AND NAI NTENANCE | S ESTI MATED AT

$152,800. THE PRESENT VALUE OF TH S COST OVER 30 YEARS | S $1, 440, 000.



#SCH

SCHEDULE

4Q FY 86 - REG ONAL ADM NI STRATCR SI GNS EDD
X - RESOLUTI ON OF ENFORCEMENT ACTIVI TY
X+ 1 MONTH - START DESIGN

X + 10 MONTHS - COWPLETE DESI GN

X +

12 MONTHS - START CONSTRUCTI ON

X + 25 MONTHS - COWPLETE CONSTRUCTI ON.

#FA
FUTU

RE ACTI ONS

RESULTS COF MONI TORI NG OFF- SI TE GROUND WATER MAY | NDI CATE THAT FURTHER

RESPONSE ACTI ONS ARE NEEDED.

AS STATED | N THE RECOMVENDED ALTERNATI VE,

I F SI GNI FI CANT | MPROVEMENT OF OFF-SI TE GROUND WATER QUALITY IS NOT
OBSERVED | N THREE YEARS AFTER | MPLEMENTATI ON OF THE SELECTED REMEDI AL
ACTI ON, THEN FURTHER ACTI ON W LL BE CONSI DERED AS NECESSARY.

#TVA
TABL

REME
1.

2.
3.
4

10.
11.

12.

13.

ES, MEMORANDA, ATTACHMENTS

TABLE

2

APPLI CATI ON OF PROPCSED REMEDI AL ALTERNATI VES TO
PROPOSED REMEDI AL RESPONSE OBJECTI VES

DI AL ALTERNATI VES *

NO ACTI ON

EXCAVATI ON

GROUND- WATER BARRI ER

SURFACE- WATER DI VERSI QN,
COLLECTI ON, AND DI SCHARGE
AND GRCUND- WATER BARRI ER

SURFACE AND GROUND- WATER
COLLECTI ON AND DI VERSI ON

SURFACE AND GROUND- WATER
COLLECTI ON AND TREATMENT

SURFACE- WATER, GRCOUND- WATER,
AND LEACHATE COLLECTI ON AND
TREATMENT

GROUND- WATER COLLECTI ON
AND GRCUND- WATER BARRI ER

GROUND- WATER BARRI ER AND
GROUND- WATER CCLLECTI ON
AND TREATMENT

SURFACE AND GROUND- WATER
COLLECTI ON AND DI SCHARGE W TH
GROUND- WATER BARRI ER

SURFACE- WATER AND LEACHATE
COLLECTI ON AND DI SCHARGE
W TH GRCUND- WATER BARRI ER

GROUND- WATER AND LEACHATE
COLLECTI ON AND TREATMENT

GROUND- WATER BARRI ER AND
LEACHATE COLLECTI ON AND
TREATMENT

SURFACE
WATER
CONTRCL

RESPONSE CBJECTI VES

SOURCE
CONTROL

OFF- SI TE
GROUND LEACHATE
WATER SEEPAGE

CONTROL ~ CONTRCL

- X
X -
X -
X X
X -
X -
X -
- X
X X
- X



14. PARTI AL EXCAVATI ON AND

GROUND- WATER BARRI ER - X - X
15. GROUND- WVATER BARRI ER W TH

SURFACE- WATER AND

GROUND- WATER CCLLECTI QN,

TREATMENT AND DI SCHARCE X X X -
16. GROUND- WVATER BARRI ER W TH

SURFACE- WATER, GRCOUND- WATER,

AND LEACHATE
COLLECTI ON AND TREATMENT X X X X
* REGRADI NG AND REVECGETATING IS TO BE CONSI DERED A PART OF ALL ALTERNATI VES.

TABLE 3

APPLI CATI ON OF PROPCSED REMEDI AL ALTERNATI VES TO
NCP- REQUI RED ALTERNATI VES

OFF- SI TE NCP REQUI RED ALTERNATI VE
TREATMENT  ATTAIN EXCEED REDUCE NO
PROPOSED ALTERNATI VE * DI SPOSAL STANDARDS STANDARDS THREAT ACTI ON
NO ACTI ON ** - - - - X
EXCAVATI ON X - - - -
GROUND- WATER BARRI ER - - - X -
SURFACE- WATER
DI VERSI ON, CCOLLECTI ON,
AND DI SCHARGE AND
GROUND- WATER
BARRI ER ** - - - X -
5. SURFACE AND
GROUND- WATER
COLLECTI ON AND
DI VERSI ON ** - - - -
6. SURFACE AND
GROUND- WATER
COLLECTI ON AND
TREATMENT ** - - X - -
7. SURFACE- WATER,
GROUND- WATER, AND
LEACHATE CCOLLECTI ON
AND TREATMENT ** - - X - -
8. GROUND- WATER
COLLECTI ON AND
GROUND- WATER
BARRI ER ** - - - X -
9. GROUND- WATER BARRI ER
AND GROUND- WATER
COLLECTI ON AND
TREATMENT ** - X - - -
10. SURFACE AND
GROUND- WATER
COLLECTI ON AND
DI SCHARGE W TH
GROUND- WATER
BARRI ER ** - - - X -
11. SURFACE- WVATER AND
LEACHATE CCOLLECTI ON
AND DI SCHARGE W TH
GROUND- WATER BARRI ER - - - X -
12. GROUND- WATER AND
LEACHATE CCOLLECTI ON
AND TREATMENT ** - X - - -
13. GROUND- WVATER BARRI ER
AND LEACHATE
COLLECTI ON AND

N\



TREATMENT * - - X -
14. PARTI AL EXCAVATI ON

AND GROUND- WATER

BARRI ER - - - X -
15. GROUND- WVATER BARRI ER

W TH SURFACE- WATER

AND GROUND- WATER

COLLECTI ON, TREATMENT

AND DI SCHARGE ** - X - - -
16. GROUND- WVATER BARRI ER

W TH SURFACE- WATER,

GROUND- WATER, AND

LEACHATE CCOLLECTI ON

AND TREATMENT ** - - X - -

* REGRADI NG AND REVEGETATI NG OF THE LANDFI LL COVER IS TO BE CONSI DERED

AS PART OF ALL ALTERNATI VES
** POTENTI ALLY APPLI CABLE TO BOTH SCOURCE CONTROL AND MANAGEMENT OF
M GRATI ON; ALL OTHERS APPLY TO SOURCE CONTROL ONLY.

TABLE 4
SUMVARY CF COST ESTI MATES FOR THE FI VE
EXAMPLE REMEDI AL ALTERNATI VES

CAPI TAL COSTS O&M COSTS * PRESENT VALUE **
REMEDI AL ALTERNATI VE (1000'S OF $) (1000'S OF $) (1000'S CF $)

1. NO ACTI ON 0 38 358

2. SURFACE WATER AND GROUND
WATER COLLECTI ON AND
DI SCHARGE A) DRAINS ONLY 2,036 72 2,715
B) WELLS O\LY 1,104 152 2,537

3. SURFACE WATER, GROUND WATER
AND LEACHATE COLLECTI ON,
TREATMENT AND DI SCHARGE
A) DRAINS ONLY

1) AERATI ON BASI N 3, 668 98 4,592

2) AR STRI PPI NG 3, 750 120 4,881
B) WELLS ONLY

1) AERATI ON BASI N 1, 402 201 3,297

2) AR STRI PPI NG 1, 529 222 3,622

4. SLURRY WALL W TH SURFACE
WATER AND GROUND WATER
COLLECTI ON AND DI SCHARGE
A) DRAINS ONLY 3,131 72 3,810
B) WELLS O\LY 2,199 152 3,632

5. SLURRY WALL W TH SURFACE
WATER AND GROUND WATER
OOLLECTI ON AND TREATMENT
A) DRAINS ONLY

1) AERATI ON BASI N 3, 162 94 4,048
2) AR STRI PPI NG 3, 289 116 4,383
B) WELLS ONLY
1) AERATI ON BASI N 2, 230 174 3, 870
2) AR STRI PPI NG 2, 357 196 4, 205
6. EPA ALTERNATI VE 1, 819 153 3, 259

*  ANNUAL COsT
** CAPI TAL COST PLUS THE PRESENT VALUE OF THE O&M COST ASSUM NG A



10% | NTEREST RATE AND 30 YEAR PLANNI NG PERI CD.



WATER QUALI TY PARAMETERS TO BE EVALUATED UNDER THE
NO ACTI ON ALTERNATI VE

FI ELD PARAMETERS

DEPTH TO WATER (VWELLS ONLY)
FLOW RATE ( SURFACE WATER ONLY)

PH

GENERAL ANALYTI CAL PARAMETERS

PHENCLS
TOTAL DI SSOLVED SOLI DS

SPECI FI C CONDUCTANCE
TEMPERATURE

TOTAL SUSPENDED SCLI DS ( SURFACE WATER ONLY)

| NORGANI C PARAMVETERS

SCDI UM
POTASSI UM
CALCl UM
MAGNESI UM
CHLORI DE

METAL PARAMETERS

ALUM NUM
ARSEN C
BARI UM
CADM UM
CHROM UM
COPPER

I RON

VOLATI LE ORGANI CS

BENZENE
Bl S( CHLOROVETHYL) ETHER
BROMOFORM

CARBON TETRACHLORI DE
CHLOROBENZENE

2- CHLORCETHYL VI NYLETHER
CHLOROFCRM

DI CHLOROBROVOVETHANE

DI CHLORCDI FLUCROVETHANE
1, 1- DI CHLORCETHANE

1, 2- DI CHLORCETHANE

1, 1- DI CHLORCETHYLENE

1, 2- DI CHLOROPROPANE

FLUCRI DE

SULFATE

AMMONI A AS N

TOTAL ALKALINITY AS CACO3
NI TRATE + NI TRITE AS N

LEAD
MANGANESE
MERCURY
SELENI UM
S| LVER

ZI NC

1, 3- DI CHLORCPRCPYLENE
ETHYLBENZENE

METHYLBROM DE
METHYLCHLCRI DE

METHYLENE CHLORI DE

1,1, 2, 2- TETRACHLOROETHANE
TOLUENE

TRANS- 1, 2- DI CHLORCETHYLENE
1,1, 1- TRI CHLORCETHANE

1,1, 2- TRI CHLORCETHANE

TRl CHLORCETHYLENE

TRl CHLOROFLUCROVETHANE

VI NYL CHLORI DE.



TABLE 8

ESTI MATED COSTS OF RECOMVENDED ALTERNATI VES

CAPI TAL ANNUAL PRESENT
OPERABLE UNI T COosTS &M COSTS VALUE *
$ $ $

1. PERI METER DI TCHES 35, 000 1,500 49, 000
2. GROUND WATER COLLECTI ON

DRAI' N 1,372,000 5, 000 1, 419, 000

3. EQUALI ZATI ON BASI NS 50, 000 15, 100 192, 000

4. REGRADI NG & REVEGETATI ON 190, 000 0 190, 000

5. PERI METER FENCI NG 7,000 0 7,000

6. ENVI RONMENTAL MONI TORI NG 7,000 87,500 ** 832, 000

7. AR STRI PPI NG 158, 000 43, 700 570, 000

TOTALS 1, 819, 000 152, 800 3, 259, 000

*  PRESENT VALUE EQUALS THE CAPI TAL COST PLUS THE PRESENT VALUE
OF THE ANNUAL OPERATI ON AND MAI NTENANCE COST CALCULATED BASED ON
A 10% | NTEREST RATE AND 30 YEAR PLANNI NG HORI ZON

** 27 SURFACE WATER, AND GROUND WATER, SAMPLI NG STATI ONS X 2 ANALYSES/ YR
X $750/ ANALYSI S = $40, 500. LABOR ESTI MATED AT $20, 000. FI RST YEAR

ENVI RONVENTAL MONI TORI NG W LL REQUIRE TWCE TH S EXPENDI TURE AS
QUARTERLY MONI TORI NG | S REQUI RED.  FOR COST ESTI MATI NG PURPCSES,

OPERATI ONAL MONI TORI NG W TH RESPECT TO THE TREATMENT FACILITY IS

ASSUMED TO BE CONDUCTED ON A FREQUENCY OF ONCE PER MONTH;, 3 SAMPLI NG
LOCATI ONS X 12 ANALYSES/ YR X $750/ ANALYSI S = $27, 000.



